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ABSTRACT 


This  document  presents  the  results  of  a  nine  month  water 
quality  study  in  Lake  Seminole  located  partially  within  each  of  three 
states:  Georgia,  Florida,  and  Alabama.  Meteorological,  hydrological, 
sediment  and  physical,  chemical  and  biological  water  quality  data 
were  obtained  at  a  total  of  19  main  sampling  stations  in  Lake  Seminole, 
the  Chattahoochee,  Flint  and  Apalachicola  Rivers,  Spring  Creek  and 
Fish  Pond  Drain  during  6  sampling  cycles  from  April  through  November, 
1978.  Limited  sampling  and  analyses  were  also  performed  at  5  special 
sites.  Sampling  and  analytical  methodologies  are  summarized  and  a 
brief  review  and  analysis  of  the  findings,  including  identification 
of  major  water  quality  problems  and  recommendations  for  future 
studies,  are  presented.  The  detailed  results  are  included  in 
attached  appendices.  Where  appropriate,  the  data  generated  were 
submitted  to  the  EPA's  STORET  System. 


OBJECTIVES 


The  overall  objectives  of  the  Lake  Seminole  Water  Quality 
Management  Study  were  to  a)  establish  base  line  conditions  for 
future  comparisons;  b)  Identify  water  quality-environmental  pro¬ 
blems;  c)  collect  data  to  allow  guidance  for  reservoir  control- 
discharge  water  quality  relationships;  and  d)  collect  data  that 
will  provide  conditions  to  facilitate  coordination  with  state 
agencies  to  implement  watershed  pollution  control. 

Those  objectives  were  met  by  taking  samples  for  physical, 
chemical  and  biological  parameters  in  Lake  Seminole  and  Its  major 
tributaries,  the  Chattahoochee  River,  and  the  Flint  River  as  well 
as  the  lake's  outfall,  the  Apalachicola  River.  The  samples  were 
analyzed  using  standard  analytical  techniques,  and  the  data  gen¬ 
erated  were  stored  in  the  Environmental  Protection  Agency's  (EPA) 
Data  Storage  and  Retrieval  (STORE T)  system. 
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INTRODUCTION 


Jim  Woodruff  Lock  and  Dam  is  located  on  the  Apalachicola  River 
at  Mile  107.6  (173.2  km.),  about  305  meters  downstream  from  the  point 
where  the  Flint  and  Chattahoochee  Rivers  unite  to  form  the  Apalachi¬ 
cola  River.  The  structure  Is  an  earthflll  dam  with  a  concrete  fixed  - 
crest  spillway,  a  center  channel  spillway  with  16  vertical  lift  gates 
12.2  m  long  and  9.3  m  high  and  a  side  channel  navigation  lock  25  m 
wide.  The  dam  crosses  the  Florida-Georgia  border  with  about  457 
meters  of  the  overflow  dike  being  located  in  Dacatur  County,  Georgia, 
and  the  remainder  of  the  structure  being  in  Gadsden  and  Jackson 
Counties,  Florida.  The  primary  purposes  of  the  structure  are  to  aid 
navigation  in  the  Chattahoochee  River  upstream  to  the  George  W.  Andrews 
Lock  and  Dam  at  Mile  47  (76  km.).  In  the  Flint  River  to  Balnbridge,  GA 
about  48  km.  upstream  and  downstream  in  the  Apalachicola  River,  and  to 
generate  electric  power.  Other  stated  benefits  Include  the  regulation 
of  streamflows,  public  recreation  and  fish  and  wildlife  conservation. 
Construction  of  the  project  was  initiated  in  September,  1947.  The 
lock  was  opened  for  navigation,  and  impounding  of  water  in  the  reser¬ 
voir  was  begun  in  May,  1954.  The  power  plant  was  placed  in  operation 
and  the  pool  was  considered  full  when  It  reach  elevation  77  ft. 

(23  m)  msl  in  February,  1957  (USACOE,  1972). 

Lake  Seminole,  formed  by  the  impoundment  behind  the  Jim  Woodruff 
Dam,  is  located  partially  within  each  of  three  states:  Georgia, 

Florida,  and  Alabama  as  shown  in  Figure  1.  The  reservoir  has  a  total 
drainage  basin  area  upstream  of  the  dam  of  44,630  sq.  km.,  of  which 
approximately  51  percent  is  tributary  to  the  Chattahoochee  River  and 
49  percent  tributary  to  the  Flint  River.  The  reservoir  consists  of 
two  major  impoundment  arms,  the  Flint  and  Chattahoochee,  and  two  minor 
impoundment  arms,  Fish  Pond  Drain  and  Spring  Creek,  both  of  which  are 
tributary  to  the  Flint  River  Impoundment.  The  reservoir  has  a  surface 
area  of  152  sq.  km.  and  a  total  volume  of  439  million  cubic  meters  at 
the  normal  pool  elevation  of  77.0  feet  (23  m)  msl.  The  pool  extends  up 
the  Chattahoochee  River  75.2  km.  to  the  George  W.  Andrews  Lock  and  Dam 
and  up  the  Flint  River  76  km.  (USACOE,  1972). 

The  Flint  River  has  a  total  length  of  approximately  560  km.  and 
a  total  drainage  basin  area  of  some  21,900  sq.  km.  The  basin  extends 
about  346  km.  from  north  to  south  and  averages  roughly  64  km.  in  width. 
The  headwaters  of  the  Flint  River  are  In  the  hilly  region  of  the  Pied¬ 
mont  Province,  in  the  vicinity  of  the  Atlanta  Airport  at  an  elevation 
of  approximately  305  m.  Seventy  miles  downstream  from  its  source  the 
river  flows  through  the  Pine  Mountain  District  of  the  Greenville  Plateau. 
The  river  through  this  stretch  descends  at  a  rate  of  approximately  0.04 
percent  up  to  the  Fall  Line  at  Flint  River  Mile  286  (460  km.).  At  the 
Fall  Line  the  river  drops  rapidly  over  a  shoal,  and  for  64  km.  down¬ 
stream.  Downstream  of  Flint  River  Mile  220  (354  km.)  the  river  flows 
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through  the  Upper  Coastal  Plain  of  southwest  Georgia  until  It  joins 
the  Chattahoochee  River  in  the  Lake  Seminole  impoundment  (USACOE,  1976). 

The  average  annual  flow  in  the  Flint  River  at  Newton,  Georgia 
(see  Figure  1,  insert)  for  the  period  of  record  1938-1950  and 
1956-1973  is  202  m’/sec,  with  a  minimum  flow  of  22.4  m3/sec  which 
occurred  on  both  Oct.  20,  and  Nov.  10,  1940  and  a  maximum  flow  of 
1870  m3/sec  which  was  recorded  on  March  9,  1966  (USGS,  1979). 

The  Chattahoochee  River  has  a  total  length  of  approximately 
1200  km.  and  a  total  drainage  basin  area  of  22,700  sq.  km.  The  basin 
extends  about  410  km.  from  north  to  south.  The  headwaters  of  the 
Chattahoochee  River  are  in  the  rugged,  wooded  Blue  Ridge  Mountains 
of  Northern  Georgia.  Downstream  from  this  area  the  river  flows 
through  the  hills  of  the  Piedmont  Province  which  range  in  elevation 
from  366  m  in  the  foothills  of  the  Appalachian  Mountains  to  approxi¬ 
mately  183  m  at  the  Fall  Line.  Downstream  of  the  Fall  Line  the  river 
flows  through  the  Upper  Coastal  Plain  until  it  joins  the  Flint  River 
in  the  Lake  Seminole  Impoundment. 

The  Walter  F.  George  Lock  and  Dam,  located  upstream  of  the  Lake 
Seminole  Impoundment  on  the  Chattahoochee  River  at  Mile  75  (121  km..) 
is  operated  as  a  peaking  power  plant  and  as  a  result  there  is  con¬ 
siderable  short  term  flow  variation  through  the  Chattahoochee  River 
Impoundment  of  Lake  Seminole.  The  average  annual  flow  at  Walter  F. 
George  Lock  and  Dam  near  Columbus,  GA  (see  Figure  1,  insert)  for  the 
period  of  record  1929-1978  is  192  m3/sec,  with  a  minimum  flow  of 
8.3  cfs  which  occurred  on  Oct.  23,  and  Nov.  14,  1931  and  a  maximum 
flow  of  4110  m3/sec  which  occurred  on  Feb.  26,  1961  (USGS,  1979). 

The  Apalachicola  River,  now  formed  by  the  discharge  from  Jim 
Woodruff  Dam,  was  originally  formed  by  the  confluence  of  the  Flint 
and  Chattahoochee  Rivers  in  the  extreme  southwest  corner  of  Georgia. 

The  river  is  bounded  on  both  banks  by  wetlands  except  for  the  upper 
40  km.  stretch  which  is  bounded  on  the  east  by  the  Apalachicola  River 
Bluff  formation.  The  Mariana  Lowlands  extend  from  the  western  bank 
of  the  Apalachicola  westward  past  the  border  of  the  basin  and  south 
to  the  Wester^  Highlands  which  cut  across  the  middle-western  portion 
of  the  basin.  The  Tallahassee  Hills  occur  on  the  eastern  side  of  the 
Apalachicola  from  the  Georgia  border  southward  to  the  Coastal  Lowlands. 
The  Coastal  Lowlands  comprise  the  entire  lower  portion  of  the  basin. 

The  river  below  Jim  Woodruff  dam  decends  at  a  rate  of  approxi¬ 
mately  0.009  percent.  The  power  plant  at  the  Jim  Woodruff  Dam  is  a 
"run  of  the  river"  plant  which  operates  around  the  clock  except  when 
occasional  high  flows  reduce  the  available  operating  head  causing  the 
plant  to  be  non-productive.  There  is  no  flood  control  storage  avail¬ 
able  in  the  reservoir  (USACOE,  1972).  The  average  annual  flow  at  the 
dam  is  635.8  m3/sec  for  the  period  of  record  Oct.,  1928  to  1977,  with 
a  minimum  flow  of  140  m3/sec  which  occurred  Oct.  27,  1954  and  a 
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METHODS  AND  TECHNIQUES 


Field  Procedures 


Sampling  Site  Locations 

Sample  site  locations  were  specified  by  the  U.S.  Army  Corps  of 
Engineers  (USACOE),  Mobile  District.  The  classification  of  sampling 
stations  for  the  purpose  of  specifying  field  measurement,  sediment 
and/or  Corbicula  sampling  procedures  was  based  In  part  on  the  total 
width  of  the  cross  section,  the  accessibility  and  submergence  of  the 
overbank  areas  as  well  as  the  Inundation  of  the  natural  levees  at 
normal  pool  stage.  The  sampling  sites  are  shown  on  Figure  1,  and 
their  locations  and  their  classifications  as  to  river  or  lake  station 
are  tabulated  in  Table  1. 

Sampling  and  Analytical  Methodology 

A  complete  sampling  schedule  showing  the  parameters  sampled  and 
sampling  dates  is  shown  in  Table  2.  A  summary  of  the  station  parameter 
sampling  schedule  is  shown  In  Table  3.  A  summary  of  the  sampling 
methodologies.  Including  respective  maximum  allowable  holding  times, 
sample  container  and  preservation  techniques  as  well  as  analytical 
methodologies  employed  and  reported  detection  limits  for  the  water 
quality  parameters  sampled  during  the  course  of  this  study  can  be 
found  in  Table  4. 

Field  Measurements 


Dissolved  oxygen  (D.O.),  pH,  temperature,  and  specific  conduc¬ 
tance  were  measured  at  each  station,  one  meter  below  the  surface  during 
every  sampling  cycle.  To  define  the  extent  of  the  mixing  within  the 
river,  D.O.,  pH,  specific  conductance  and  temperature  were  also  sampled 
at  depths  of  0.33  meter  below  the  surface  and  1.0  meter  above  the  river 
bed  at  midstream  and  within  the  littoral  zone  of  both  river  banks  at 
river  stations  01  thru  07,  12,  14,  16,  17,  18  and  19  during  the  first 
and  fourth  sampling  cycles  (4/17-21/1978  and  8/14-17/1978).  More 
extensive  sampling  Including  the  measurement  of  Oxidation-Reduction 
Potential  (ORP)  at  stations  7,  11  and  15  was  performed  during  cycle  4 
(8/14-17/1978)  In  order  to  develop  complete  cross  sectional  isopleths 
for  these  parameters.  To  define  stratification,  D.O.,  pH,  specific 
conductance,  temperature  and  ORP  were  vertically  profiled  at  stations 
07,  08,  09,  10,  11,  13  and  15  during  the  sampling  cycles.  Secchi 
disc  and  1%  light  transmission  measurements  were  also  measured  in  situ 
at  each  station. 

The  field  Instruments  used  to  sample  the  in  situ  parameters  are 
listed  in  Table  4. 
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TABLE  1 

LAKE  SEMINOLE  WATER  DUALITY  MANAGEMENT  STUDY 
SAMPLING  STATION  NAME,  STORET  CODE,  LOCATION,  TYPE  AND  DESCRIPTION  FOR  PHASE  I 

(APRIL,  1978  THROUGH  NOVEMBER,  1979) 
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TABLE  2  (continued) 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
WATER  QUALITY  PARAMETER  SAMPLING  SCHEDULE  FOR  PHASE  I 
(APRIL,  1978  THROUGH  NOVEMBER,  1978) 


Sampling  Cycle  jj 

1 

_TJ 

5 

_ 1 

Parameter 

Sampling  Oates  (1973)  | 

4/17-2! 

6/5-7 

7/17-20 

8/14-17 

9/25-27 

11/28-30 

Chemical  Data 

Minerals  and  Metals 

Calcium,  Total 

X 

X 

Hardness.  Total 

X 

X 

Iron,  Dissolved 

X 

X 

X 

X 

X 

X 

Iron,  Total 

X 

X 

X 

X 

X 

X 

Magnesium,  Total 

X 

X 

Manganese,  Dissolved 

X 

X  . 

X 

X 

X 

X 

Manganese,  Total 

X 

X 

X 

X 

X 

X 

Potassium,  Total 

X 

X 

Sodium,  Total 

X 

X 

Zinc,  Total 

X 

X 

X 

X 

X 

X 

Nutrients 

Carbon,  Dissolved  Organic 

X 

X 

X 

X 

X 

X 

Carbon,  Total  Organic 

X 

X 

X 

X 

X 

X 

Carbon  Dioxide 

X 

X 

X 

X 

X 

X 

Nitrogen,  Total  Ammonia 

X 

X 

X 

X 

X 

X 

Nitrogen,  Nitrate  +  Nitrite 

X 

X 

X 

X 

X 

X 

Nitrogen,  Total  Inorganic 

X 

X 

X 

X 

X 

X 

Nitrogen,  Total  Kjeldahl 

X 

X 

Nitrogen,  Total  Organic 

X 

X 

Nitrogen,  Total 

X 

X 

Orthophosphate,  Dissolved 

X 

X 

X 

X 

X 

X 

Phosphorus,  Total 

X 

X 

X 

X 

X 

X 

Biological  Data 

Bacterioloaical  Data 

Fecal  Conform 

X 

X 

X 

X 

Fecal  Streptococci 

X 

X 

X 

X 

FC/FS  Ratio 

X 

X 

X 

X 

II.  Sediment  Sampling 

Mechanical  Data 

Sieve  Analysis 

X 

Hydrometer  Analysis 

X 

Physical  4  Chemical  Data 

Physical  Oata 

Volatile  Solids 

X 
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TABLE  2  (continued) 

LAKE  SEMINOLE  WATER  DUALITY  MANAGEMENT  STUDY 
WATER  QUALITY  PARAMETER  SAMPLING  SCHEDULE  FOR  PHASE  I 
CAPRI L,  1978  THROUGH  NOVEMBER,  1978) 


Sampling  Cycle 


1  2  3  4  5  6 


Sampling  Dates  (1978) 


4/17-21  6/5-7  7/17-20  8/14-17  9/26-27  11/28-30 


Physical  4  Chemical  Data  (continued) 


Miscellaneous  Chemical  Data 


Carbon,  Organic 
Nitrogen,  Total  Kjeldahl 
Oil  &  Grease 
Phosohorus,  Total 

Heavy  Metals 

Arsenic 
Cadmi um 
Chromi um 
Copper 
Iron 
Lead 

Manganese 

Mercury 

Nickel 

Zinc 

Chlorinated  Hydrocarbons 


Aldrin 
Aroclor  1242 
Aroclor  1254 
Aroclor  1260 
Benzene  Hexachloride 
BHC- Alpha  Isomer 
BHC-Beta  Isomer 
BHC-Gama  Isomer 
Chlordane 
2,4  0 
P.P’  ODD 
P,P'  DOE 

O. P'  DDT 

P. P'  DDT 
Dieldrin 
Endothol 
Endrin 

Endrin  Aldehyde 
Glyphosnhate 
Heptachlor 
Heptachlor  Epoxide 
Methoxychlor 
Mi  rex 

Pentachlorophenol 


TABLE  2  (continued) 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
WATER  OUALITY  PARAMETER  SAMPLING  SCHEDULE  FOR  PHASE  I 
(APRIL,  1978  THROUGH  NOVEMBER,  1978) 


Sampling  Cycle 


Sampling  Dates  (197R) 


4/17-21  6/5-7  7/17-20  8/14-17  9/25-27  11/20-30 


III.  Corbicula  Tissue  Analysis 


Physical  S  Chemical  Data 


Heavy  Metals 


Arsenic 

Cadmi urn 

Chromium 

Lead 

Mercury 

Selenium 

Zinc 

Chlorinated  Hydrocarbons 


Aldrln 

Aroclor  1242 
Aroclor  1254 
Aroclor  1260 
BHC-Alpha  Isoner 
BHC-Beta  Isomer 
BHC- Ganna  Isomer 
Chlordane 
P,P'  ODD 
P,P'  DDE  . 

O, P'  DDT 

P, P'  DDT 
Dieldri n 

Endosulfan  Sulfate 

Heptachlor 

Heptachlor  Epoxide 

Methoxychlor 

Mi  rex 

PCB 

Pentachlorophenol 

Toxaphene 

IV.  Bioloaical  Data  (Comoosite  Samples 


i  ■ 

Aloal  Growth  Potential  (Before  and  After  Autoclaving 


Nitrogen,  Total  Ammonia 
Nitroqen,  Total  Kjeldahl 
Nitroqen,  Nitrate  +  Nitrite 
Orthophosphate,  Dissolved 
Phosphorus,  Total 
pH,  Lab 

Specific  Conductance 
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TABLE  2  (continued) 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
WATER  QUALITY  PARAMETER  SAMPLING  SCHEDULE  FOR  PHASE  I 
(APRIL,  1978  THROUGH  NOVEMBER,  1978) 


Paraiwter 


I*.  Holoclial  Pitt  (Cowtlnuad) 

Mwl  Count* 

lZ-Oay  Count 
U-Day  Count,  Std.  0t«. 
14-Oay  Aug.  Count 
14-Oay  Count,  St/1.  Or/. 

Ilrmi  HtttumtnU 

ienthlc 

tlomass,  Banthlc 
tuo^ctlc  tone 

ATT-AOtnoslM  Trlphoiphata 
Honan.  Plankton 
Chlorophyll -a 

Chlorophyll -H 
Chlorophyll-? 

Hat  rainy*  rtrtratM 

tcnthlc 
Halter  Gandy 
(P'Placad;  (Mtatrlevad) 

Qtnthlc  PlutnUy 

Shanncn-Uaavar  01  (>Ht  2. 

Plankton 

Phytoplankton 

Zooplankton 
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TABLE  4 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
WATER  DUALITY  PARAMETER  STORET  CODES,  MAXIMUM  HOLDING  TIMES,  PRESERVATION  TECHNIOUES, 
ANALYTICAL  METHODOLOGY  AND  DETECTION  LIMITS  FOR  PHASE  I  (APRIL,  1978  THROUGH  NOVEMBER,  1978) 
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TABLE  A  (continued) 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
WATER  QUALITY  PARAMETER  STORET  CODES,  MAXIMUM  HOLDING  TIMES,  PRESERVATION  TECHNIQUES, 
ANALYTICAL  METHODOLOGY  AND  DETECTION  LIMITS  FOR  PHASE  I  (APRIL,  1978  THROUGH  NOVEMBER,  1978) 
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TABLE  4  (continued) 

LAKE  SEMINOLE  WATER  OUALITY  MANAGEMENT  STUDY 
WATER  OUALITY  PARAMETER  STORET  CODES,  MAXIMUM  HOLDING  TIMES,  PRESERVATION  TECHNIQUES, 
ANALYTICAL  METHODOLOGY  AND  DETECTION  LIMITS  FOR  PHASE  I  (APRIL,  1978  THROUGH  NOVEMBER,  1978) 
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TABLE  4  (continued) 


f 


I 


t 
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TABLE  4  (continued) 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 


TABLE  4  (continued) 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
WATER  QUALITY  PARAMETER  STORET  CODES,  MAXIMUM  HOLDING  TIMES,  PRESERVATION  TECHNIQUES, 
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TABLE  4  (continued) 

LAKE  SEMINOLE  HATER  QUALITY  MANAGEMENT  STUDY 
WATER  DUALITY  PARAMETER  STORET  CODES,  MAXIMUM  HOLDING  TIMES,  PRESERVATION  TECHNIOUES, 
ANALYTICAL  METHODOLOGY  AMD  DETECTION  LIMITS  FOR  PHASE  I  (APRIL,  1978  THROUGH  NOVEBMER,  1978) 


TABLE  4  (continued) 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
WATER  QUALITY  PARAMETER  STORET  CODES, 

MAXIMUM  HOLDING  TIMES,  PRESERVATION  TECHNIQUES, 
ANALYTICAL  METHODOLOGY  AND  DETECTION  LIMITS  FOR  PHASE  I 
(APRIL,  1978  THROUGH  NOVEMBER,  1978) 

NOUS:  t.  P  •  Plastic  or  6  •  Sim  or  R /A  ■  Rot  Applicable 

2.  DhIIo  to  til*  portion  to  be  eutecle  ved  .... 

1.  Holding  tioe  after  processing.  which  shall  occur  within  7  days  after  collection. 
Store  it  <°C  until  proem tng. 


Refereneot: 

1. 


2. 


1. 


4. 


5. 


6. 


7. 


a. 


«. 

10. 


ii. 


12. 

13. 


14. 


IS. 


IS. 


17. 


18. 
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All  field  Instruments  (see  below)  are  calibrated  against  stan¬ 
dards  or  as  specified  and  provided  with  spare  batteries  and/or  chargers 
before  being  sent  Into  the  field.  In  addition,  appropriate  standard 
solutions  were  sent  to  the  field  with  the  instrument.  All  instruments 
were  rechecked  upon  return;  necessary  maintenance  and/or  provision 
for  storage  was  accomplished  as  specified  by  the  instrument  manufacturer. 
When  In  use.  Instruments  were  calibrated  prior  to  beginning  a  set  of 
measurements  and  at  a  minimum  of  four-hour  intervals  with  a  final 
check  at  the  end.  Verification  of  calibration  was  run  after  every  10 
samples  or  if  any  unusual  reading  was  encountered.  Any  anomaly  was 
recorded. 


Instrument 


Dissolved  Oxygen  Meter 


pH  Meter 


Conductivity  Meter 


Temperature  Functions 


Current  Meter 


Routine  Calibration 


Air  calibration  as  specified. 
Calibrated  versus  Winkler  ti¬ 
tration  if  problems  were  sus¬ 
pected  or  after  any  membrane 
change. 

Battery  check  and  calibration 
against  commercially  available 
certified  buffers. 

Calibrated  daily  against  KC1 
solution  0.01  demal  as  specified 
In  manual.  Any  deviation  in 
reading  from  manual  specifica¬ 
tions  was  recorded  in  notes. 

Checked  against  mercury  ther¬ 
mometer  daily.  Any  deviation 
was  reported  in  notes. 

Circuit  check.  Daily  check  of 
zero.  Yearly  factory  recali¬ 
bration. 


In  situ  measurements  were  recorded  along  with  weather  conditions 
in  the  appropriate  section  in  the  field  data  notes  on  carbonless 
duplicate  field  record  as  shown  in  Figure  2.  The  notes  were  checked 
for  completeness  before  leaving  each  station,  and  initialed  by  the 
observer. 


'  Water  Quality  Sampling 

Unless  otherwise  noted,  water  quality  sampling  followed  the 
schedules  summarized  in  Tables  2  and  3.  During  the  second  and  sub¬ 
sequent  sampling  cycles  special  sampling  station  FE  was  located 
approximately  0.7  km.  west  of  the  location  originally  specified  be- 
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FIGURE  2 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
TYPICAL  FIELD  DATA  RECORD  SHEET  FOR  PHASE  I 
(APRIL,  1978  THROUGH  NOVEMBER,  1978) 


WATER  AND  AIR  RESEARCH,  INC. 
6821  S.W.  Archer  Road 
Gainesville,  Florida  32602 
(904)  372-1500 

Job:  IS 
Phase:  I 


IN  SITU  PARAMETERS 
Cloud  Cover  (t)  l. 

Wave  Height  (m)^ 
Secchl  Disk  (*),_ 


Wind:  Speed  (MPH) 
Current:  Speed  (fps) 
H  Light  Pen.  Depth  (») 


Dir.  (‘From  N) 
Dir.  (’From  N) 
Air  Temp.  (C) 


Sample 
Depth  (m) 


Temp.  (*C) 


“**•  rS&fil  i  orp 


NET  PLANKTON  SAMPLES  .  F  21  . 

t 

.  „  Vertical  Oblique  Tow  Angle 

*TJ  0  Tow  ltj  or  Tow ltV from  horlz)  'arr- 

Meter  Reading:  Start  i ...  .  i  Stop  i — 

t*  16 


Dlst.(ffl), 


HESTER  DENDV  SAMPLES  .  F22 

X-sectlon  location  (t  from  R  Bank  Look  Upstr) 
Placement  Date  J- - L - • 


Buoy  i__i  or  Float 


Retrieval  Date 


Container  Nuat>er(s) 


PONAR  DREDGE  SAMPLES 

Jt-Seetlon  location 
(J  from  R  Bank  Look 
upstream) 


Depth  (m) 


Container  Nun6er(s) 


cause  of  the  inaccessibility  of  the  original  site  due  to  submerged 
navigation  hazards.  During  the  sixth  sampling  cycle  the  water  level 
in  Lake  Seminole  was  at  a  record  low  level.  As  a  result,  station  12 
in  fish  Pond  Drain  was  inaccessible  and  was  therefore  not  sampled. 
Due  to  equipment  malfunctions,  also  during  cycle  6,  station  18  in 
the  Apalachicola  River  was  sampled  2.4  km.  upstream  of  the  original 
site  and  adjacent  to  the  east  bank  instead  of  at  midstream,  station 
14  in  Spring  Creek  was  sampled  at  a  point  2.0  km.  downstream  of  the 
original  site  and  station  19  in  the  Apalachicola  was  not  sampled. 
Therefore,  the  results  for  cycle  6  at  stations  14  and  18  may  not  be 
strictly  comparable  to  the  data  obtained  during  previous  sampling 
cycles. 


Subsequent  to  sampling  cycle  1  in  April,  all  preservatives 
were  added  to  the  appropriate  sample  containers,  with  the  exception 
of  containers  for  spiked  metal  analyses,  prior  to  being  sent  into 
the  field.  The  actual  spiking  of  spiked  metal  samples  was  also  per¬ 
formed  in  the  field  beginning  with  cycle  2. 

Grab  Samples.  Grab  samples  for  the  water  quality  parameters 
listed  in  Table  ?  were  taken  at  midstream  one  meter  below  the  surface 
or  at  mid-depth  where  the  station  depth  was  less  than  ten  feet. 

In  addition,  to  define  the  effects  of  stratification,  grab  samples 
were  taken  at  midsection  one  meter  above  the  bottom  at  sampling  sites 
07,  09,  10,  11,  13  and  15  (Table  3)  for  complete  analyses  from  the 
third  through  sixth  sampling  cycles. 

The  samples  were  collected  with  either  a  2-11ter  Wildco-Beta- 
Plus  horizontal  style  water  sampler  or  a  4-liter  Wildco  Alpha  vertical 
style  water  sampler.  The  samples  which  require  filtration  such  as 
dissolved  metals,  dissolved  ortho-phosphate  and  dissolved  organic 
carbon  (DOC)  were  filtered  immediately  on  the  boat  according  to  the 
method  in  Table  4.  The  samples  were  then  distributed  to  the  sample 
containers  with  the  proper  preservative  as  outlined  in  Table  4. 

The  sample  bottle  numbers  were  recorded  on  a  carbonless  duplicate 
field  bottle  record  as  shown  in  Figure  3.  After  all  the  bottles  had 
been  recorded  and  checked,  they  were  stored  as  specified  in  Table  4, 
in  coolers  either  filled  with  ice  at  4°C  or  filled  with  dry  ice  for 
those  samples  which  had  to  be  frozen  immediately. 

Preservatives  were  added  to  most  of  the  sample  containers  that 
require  them  prior  to  going  to  the  field.  However,  the  samples  for 
the  total  and  dissolved  metals  analyses,  which  require  concentrated 
nitric  acid  (HNO3)  as  a  preservative  were  preserved  in  the  field  to 
reduce  the  amount  of  time  the  undiluted  HNO3  was  in  contact  with  the 
sample  container.  In  addition,  the  samples  used  for  dissolved  organic 
carbon  analyses  had  their  preservative,  sulfuric  acid  (H2SO4),  added 
in  the  field  to  minimize  the  risk  of  organic  contamination.  Also, 
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following  the  first  sampling  cycle  in  April,  it  was  noted  that  the 
results  of  the  dissolved  organic  carbon  analyses  were  slightly  greater 
than  the  corresponding  total  organic  carbon  (TOC)  values.  This  was 
attributed  to  the  use  of  a  cellulose  acetate  filter  in  the  filtra¬ 
tion  step.  To  verify  this  assumption,  organic  carbon  analyses  were 
run  on  both  filtered  and  unfiltered  deionized  water  samples.  The 
filtered  samples  averaged  1.5  mg  C/1  higher  than  the  unfiltered 
samples.  Since  the  average  difference  between  DOC  and  TOC  values 
for  the  results  from  the  first  cycle  averaged  1.43  mg  C/1,  it  was 
concluded  that  the  filter  paper  used  could  account  for  the  anomalous 
results.  Thus,  on  DOC  analyses  for  subsequent  sampling  cycles, 

0.45  u  glass  fiber  filters  were  utilized.  Nevertheless,  despite 
efforts  to  prevent  any  contamination  in  either  the  sampling, 
handling  or  preservation  phases,  on  a  number  of  samples  DOC  values 
were  greater  than  TOC  values,  although  all  values  were  less  than 
8  mg  C/1  and  in  general  the  differences  between  DOC  and  TOC  were 
1  to  2  mg  C/1.  In  all  cases  where  DOC  results  were  greater  than 
corresponding  TOC  results,  the  DOC  results  were  reported  as  "less 
than"  the  stated  value. 

Composite  Samples.  Composite  samples  for  chlorophyll  a,  b, 
and  c,  phytoplankton,  dry  biomass,  adenosine  triphosphate  (ATP),  and 
algaT  growth  potential  were  obtained  by  collecting  a  depth  integrated 
raw  water  sample  from  either  the  euphotic  zone,  defined  as  the  zone 
above  the  1%  light  transmission  level,  in  quiescent  waters  (lake 
stations)  or  from  the  entire  water  column  in  more  turbulent  waters 
(river  stations).  Samples  were  taken  using  a  horizontal  beta  water 
sampler  at  the  surface  and  at  one  meter  intervals  until  the  lower 
limit  was  reached  as  determined  above.  The  samples  were  then  com¬ 
posited  and  the  required  aliquots  for  the  various  parameters  were 
drawn.  When  the  depth  to  be  composited  was  greater  than  seven 
meters,  samples  were  taken  at  the  surface  and  equal  spaces  over 
the  required  sampling  depth. 

Bacteriology  Sampling  and  Analysis 

Bacteria  grab  samples  were  taken  (Table  3)  in  two  100  ml  auto¬ 
claved  sample  bottles  at  a  depth  of  0.3  meters  below  the  water's 
surface.  Analyses  for  fecal  col i forms  and  fecal  streptococci  were 
run  in  the  field  according  to  the  method  shown  in  Table  4.  Precision 
control  was  tested  by  duplicating  the  first  station  of  each  day. 
Results  were  considered  consistant  if  the  95  percent  confidence  in¬ 
tervals  for  both  replicates  overlapped. 

.  Sediment  Sampling  and  Analysis 

Sediment  samples  were  collected  at  each  station  listed  in 
Table  3  and  analyzed  by  the  method  referenced  in  Table  4.  Each 
river  station  sediment  sample  was  composited  from  approximately 
equal  volumes  of  each  of  four  separate  grab  samples,  obtained  with 
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FIGURE  3 

LAKE  SEMINOLE  HATER  QUALITY  MANAGEMENT  STUDY 
TYPICAL  FIELD  BOTTLE  LIST  RECORD  FOR  PHASE  I 
(APRIL,  1978  THROUGH  NOVEMBER,  1978) 


an  epoxy  coated  PonarTM  dredge  (standard  size,  9 "/side)  from  each  of 
four  equally  spaced  locations  across  the  river  channel.  Each  lake 
station  sediment  sample  was  composited  from  approximately  equal 
volumes  of  each  of  four  separate  grab  samples,  obtained  with  an  epoxy 
coated  PonarTM  dredge,  from  each  of  four  locations,  90-degrees  apart, 
along  the  circumference  of  an  imaginary  20-foot  diameter  circle. 

Corbicula  Sampling 

Corb i cu 1  a  specimens  were  taken  where  available  utilizing  an 
epoxy  coated  PonarTM  dredge  (standard  size,  9"/side).  A  minimum  of 
four  grab  sampling  attempts  were  made  at  each  of  those  stations 
specified  in  Table  3.  Samples  were  taken  at  four  equally  spaced 
locations  across  the  channel  at  river  stations  and  at  four  locations, 
90-degrees  apart,  along  an  imaginary  20-foot  diameter  circle  at  lake 
stations.  Recovered  specimens  were  washed  prior  to  storage  as 
specified  in  Table  4. 

Other  Field  Sampling  &  Processing 

Field  sampling  and  processing  methods  for  the  algal  growth 
potential  test,  phytoplankton,  zooplankton,  ATP,  macroinvertebrates 
and  macrophytes  are  discussed  in  subsequent  sections  of  this  report. 

Storage  and  Shipment  of  Samples 

All  preserved  water  and  sediment  samples  were  stored  as  speci¬ 
fied  in  Table  4  in  coolers  filled  either  with  ice  to  4°C  or  with  dry 
ice  for  freezing.  At  the  end  of  each  sampling  day,  the  samples  were 
sent  to  the  Water  and  Air  Research,  Inc.  (WAR)  lab  in  Gainesville  via 
special  courier,  along  with  copies  of  the  field  notes  from  that  day. 


Laboratory  Procedures 

Chemical  Parameters 


Sample  Integrity.  The  integrity  of  all  samples  was  maintained 
from  the  moment  they  were  received  in  the  laboratory  until  the  data  were 
reported  and  approved.  All  samples  were  "logged  in"  immediately  upon 
receipt.  When  feasible,  preservation  was  also  checked.  Project  name, 
parameters,  sample  number,  and  date  received  were  recorded  both  in  the 
log  and  on  appropriate  forms  in  the  project  notebook.  A  control  sheet 
was  used  to  monitor  work  in  progress.  Samples  were  stored  as  specified 
according  to  the  analyses  to  be  run,  normally  either  frozen  or  at  4°C. 
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Samples  sent  to  outside  laboratories  were  also  recorded  as  above. 
Date  and  shipping  Information  were  recorded  In  the  project  notebook. 
Documentation  of  shipment  was  preserved  as  part  of  the  permanent  lab¬ 
oratory  record.  A  tabulation  of  bottle  numbers  accompanied  any  samples 
so  sent.  Spiked  samples  and  duplicated  samples  were  routinely  included 
in  the  shipments  as  a  quality  control  check.  These  control  samples 
were  not  specifically  Identified  to  the  subcontractor. 

Analytical  Methods.  Chemical  analyses  of  water,  sediment,  and 
mollusk  tissue  as  well  as  bacteriological  analyses  of  water  strictly 
adhered  to  the  procedures  listed  In  Table  4.  Any  deviation  from  these 
specifications  has  been  noted  with  the  reported  data. 

Notes  and  Record  Keeping.  When  the  samples  reached  the  lab¬ 
oratory,  they  were  ''logged  in"  Immediately  by  date  in  the  permanent 
laboratory  record  in  a  color-coded  permanent  project  notebook.  Each 
station  was  given  a  unique  four-digit  laboratory  number.  All  notes, 
analysis  sheets,  printouts  and  any  other  lab  information  relative 
to  the  Lake  Seminole  project  were  also  kept  In  the  project  notebook. 
Verification  of  the  bottle  numbers  for  each  station  by  comparison  with 
the  field  record  was  the  responsibility  of  the  lab  supervisor.  A 
tabulation  of  sample  Identification  by  laboratory  code  number,  bottle 
number,  and  station  number  including  the  date  sampled  ?nd  the  date 
received  became  a  part  of  the  permanent  record.  A  table  was  made  to 
monitor  the  status  of  the  analytical  effort  on  a  given  set  of  samples. 

Analytical  data  sheets  by  analysis  were  prepared  for  groups 
and  individual  samples.  These  were  marked  with  the  sample  identifica¬ 
tion  number(s),  project,  date  sampled,  date  received,  and  date  ana¬ 
lyzed.  All  analytical  readings  and  calculations  appear  on  these  data 
sheets.  These  were  turned  in  daily  and  filed  in  the  appropriate  pro¬ 
ject  notebook.  Any  unusual  appearance  of  the  samples  or  results  was 
recorded  on  the  data  sheets.  These  data  became  a  part  of  the  per¬ 
manent  record.  All  data  sheets  were  initialed  by  the  analyst  and 
calculator.  Recorder  printouts  such  as  autoanalyzer  charts  or 
fluorometer  records  were  labeled  according  to  parameter,  project, 
date  sampled  and  date  analyzed  and  accompanied  the  data  sheets  which 
have  been  kept  as  a  part  of  the  permanent  record  in  the  project  note¬ 
books  . 


Sub-contracted  Analyses.  The  list  of  analyses  given  in  Table 
5  were  sub-contracted.  Liason  with  each  sub-contractor  assured  that 
the  methods  specified  in  Table  4  were  followed  In  every  case.  Sample 
Integrity  records  were  maintained  and  spiked  and  duplicated  samples 
were  included  in  each  shipment  to  provide  quality  control  independent 
of  the  sub-contractor.  Reports  of  results  including  quality  control 
results  were  entered  as  a  part  of  the  permanent  laboratory  record. 

The  laboratory  supervisor  was  responsible  for  monitoring  the  analytical 
performance  of  each  sub-contractor. 


32 


TABLE  5 


LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
SUBCONTRACTED  WATER  QUALITY  ANALYSES  FOR 
PHASE  I  (APRIL,  1978  THROUGH  NOVEMBER,  1978) 


Parameter 


Composite  Samples 
Chlorophyll  a_,  b ,  S  c 
Water  Samples 
TOC 

Dissolved  Organic  Carbon 
Calcium,  Magnesium,  Sodium 
and  Potassium 

Sediment  Samples 

Mechanical  Analysis 
TOC 

Mercury 

Arsenic 

Chlorinated  Hydrocarbons, 
Pesticides 

Mollusk  Tissue 

All  Parameters 

Zooplankton 

Identification  of  all  Taxa 


Subcontractor  Transmission  Method 


TSI 


Bus 


CH2M-Hill  Courier 

CH2M-Hill  Courier 

TSI 


TSI 

CH2M-H1 1 1 
TSI 
TSI 
TSI 


Bus 

Courier 

Bus 

Bus 

Bus 


TSI  Bus 

TA  Courier 


NOTES: 

TSI  -  Technical  Services,  Inc.,  103-7  Stockton  Street,  Jacksonville, 
Florida,  32201 

CH2M-Hi 1 1  -  CH2M-Hill,  Southeast,  Environmental  Laboratories, 

7201  N.W.  11th  Place,  Gainesville,  Florida,  32602 
TA  -  Taxonomic  Associates,  P.0.  Box  12379,  University  Station, 
Gainesville,  Florida,  32604 
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Calculation  and  Reporting  of  Data.  Calculation  of  the  results 
of  analyses  was  accomplished  as  soon  as  possible  following  completion 
of  the  "hands  on"  work  to  facilitate  assessment  of  the  control  exer¬ 
cised  by  standards,  replicates,  and  spiked  samples.  This  assessment 
was  the  responsibility  of  the  laboratory  supervisor.  All  calcula¬ 
tions  were  shown  on  the  analysis  sheets  as  part  of  the  permanent 
laboratory  record. 

Checking  calculations  either  by  the  analyst  or  the  data  calcu¬ 
lator  was  standard  practice.  It  was  the  responsibility  of  the  labora¬ 
tory  supervisor  to  insure  that  all  data  reported  had  been  calculated 
correctly. 

"In-house"  data  tabulations  and  data  were  stored  in  the  project 
notebooks  as  a  part  of  the  permanent  record.  Notes  pertaining  to 
field  data,  anomalous  results,  or  deviations  from  standard  methods 
were  appended  to  finished  reports.  The  accuracy  of  such  reports 
was  the  responsibility  of  the  laboratory  supervisor. 

For  each  cycle,  the  complete  laboratory  data  base  was  tabu¬ 
lated  on  computer  coding  sheets  and  reviewed.  These  sheets  were 
turned  over  to  the  project  manager  for  entry  into  the  data  storage- 
retrieval  system.  A  xerox  copy  of  these  sheets  was  kept  In  the 
project  notebook  as  a  part  of  the  permanent  laboratory  record. 

Quality  Control  Assurance 

The  following  paragraphs  describe  the  methods  and  procedures 
employed  to  assure  the  accuracy  of  the  field  measurements  and  lab¬ 
oratory  chemical  water  analyses  results.  Short  cuts  were  not  per¬ 
mitted  and  any  abnormalities  were  brought  to  the  attention  of  the 
laboratory  supervisor  immediately.  This  included  any  analytical  or 
safety  abnormality  as  well  as  instrumental  malfunction,  or  problems 
in  replication  or  spike  recovery. 

Calibration  Checks.  These  checks  were  done  before  using  any 
instrument  and  the  calibration  recorded  on  the  analytical  data  sheet. 
Daily  logs  of  oven,  refrigerator,  and  incubator  temperatures  were 
maintained  with  this  equipment. 

Gravimetric  Analysis.  Accuracy  of  analytical  balances 
was  monitored  with  a  standard  weight  set  (coins)  and  results  were 
recorded  on  log  sheets.  Calibration  checks  and  routine  maintenance 
is  done  biannual ly  by  an  established  contractor. 

Ti trimetric  Analyses.  The  method  was  checked  against  a 
standard  solution  daily.  The  results  were  recorded  on  the  data 
sheet  and  as  part  of  the  accuracy  control  data. 
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Colorimetric  Analyses.  A  standard  curve  of  at  least  3  points 
was  run  daily.  More  points  were  run  If  required.  The  results  of 
standards  were  recorded  on  the  data  sheet  and  also  as  a  part  of  the 
accuracy  record. 

Instrumental  Analyses.  The  Atomic  Absorption  Spectrophotometer 
and  the  Technicon  Autoanalyzer  II  had  daily  calibration  curves  con¬ 
structed.  Instrument  settings  were  recorded  on  the  data  sheet  and  as 
a  part  of  the  Instrument  record. 

Fluroide  electrodes,  pH  meters,  conductivity  meters,  and 
turbidimeters  were  calibrated  as  necessary  and  the  calibration  was 
checked  after  every  10  samples.  The  notation  was  entered  on  the 
data  sheet  that  the  calibration  was  made. 

The  laboratory  deionized  water  supply's  resistance  was  con¬ 
tinuously  monitored  and  maintained  at  500,000  OHMS.  Deionized  water 
blanks  were  always  Included  in  analyses  to  control  possible  con¬ 
tamination  from  this  source. 

Precision  and  Accuracy  Control.  Shewhart  type  (USEPA,  1979) 
precision  and  accuracy  control  charts  were  maintained  for  all  routine 
laboratory  analyses.  These  charts  are  updated  yearly  using  the  entire 
data  base  generated  by  the  laboratory  for  the  preceding  year's  work. 
These  charts  were  maintained  as  a  permanent  laboratory  record. 

In  this  study  precision  was  also  monitored  by  analysis  of  du¬ 
plicate  samples.  A  minimum  of  10  percent  of  the  total  number  of 
samples  obtained  during  a  given  sampling  cycle  were  split  in  the 
field  by  filling  two  separate  containers  from  the  same  grab  sample. 

In  general,  this  was  achieved  by  sampling  one  station  in  duplicate 
on  each  sampling  day.  One  of  this  pair  of  samples  was  analyzed  as 
the  first  sample  of  an  analysis  run;  the  other  was  run  as  the  last 
analysis.  An  additional  sample  was  duplicated  within  a  given  analyti¬ 
cal  set.  The  difference  between  the  field  duplicates  was  compared 
with  the  control  limits  on  the  quality  control  chart.  If  the  dif¬ 
ference  exceeded  the  warning  limits  the  difference  between  the  in- 
house  duplicate  was  compared.  If  the  in-house  and  field  differences 
exceeded  the  warning  limits  the  whole  set  of  analyses  was  repeated. 

If  the  field  duplicates  exceeded  the  warning  but  the  in-house  dupli¬ 
cate  was  in  control,  each  of  the  field  duplicates  was  run  again  to 
verify  that  the  difference  was  due  to  sampling  rather  than  analytical 
procedure. 

The  results  of  the  field  duplicated  samples  was  Included  in 
each  progress  report  and  as  Appendix  E  in  this  report.  The  sample 
duplicated  in-house  was  recorded  on  the  precision  chart. 
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Dally  monitoring  of  the  accuracy  of  the  analytical  work  was 
accomplished  by  comparing  the  results  of  recovery  of  known  spikes 
from  replicated  spiked  samples.  One  sample  in  every  10  was  spiked 
and  at  least  one  spiked  duplicated  sample  was  included  on  each  sample 
set.  The  difference  between  the  recovered  value  for  the  spike  versus 
the  normal  spike  value  was  compared  with  the  accuracy  chart  warning 
limit.  If  this  value  exceeded  the  warning  limits  the  analysis  for 
the  set  of  samples  was  repeated.  The  results  of  the  spike  recoveries 
were  recorded  on  the  accuracy  chart. 

Spiked  sample  analyses  were  run  for: 

Fluoride 

All  nitrogen  forms 
All  phosphorus  forms 
Sulfate 
Chlorides 
All  metals. 

In  addition,  two  samples  each  sampling  cycle  were  spiked  in 
the  field  with  iron,  manganese,  and  zinc.  Samples  for  dissolved  metals 
for  these  same  stations  were  spiked  with  iron  and  manganese.  The 
spiked  samples  for  total  metals  were  split  with  the  South  Atlantic 
Division  Laboratory  (SAD).  Results  of  these  metal  spike  recoveries 
were  Included  In  each  progress  report. 

In  addition  to  the  in-house  accuracy  control,  quality  control 
assurance  was  monitored  by  splitting  two  samples  per  cycle  with  the 
SAD  laboratory. 

Reference  Samples.  Environmental  Protection  Agency  reference 
samples  for  chlorophyll  a,  b^,  and  £,  nutrients,  BOD,  major  ions, 
and  trace  metals  were  analyzed  durTng  cycle  3  and  the  results  com¬ 
pared  to  established  values. 

Bacteriological  Qua! it.y  Control .  Control  of  the  quality  of 
bacteriological  media  wals  maintained  by  careful  attention  to  holding 
times  and  conditions  for  prepared  m-fecal  collform  broth  (96  hours  at 
40c)  and  KF-streptococcus  agar  (one  month  at  4°C).  Sterility  of 
sample  bottles  and  equipment  was  assured  by  monitoring  autoclaving 
time  and  temperature.  A  heat  sensitive  test  strip  was  Included  in 
each  set  of  autoclaved  material. 

In  the  field,  attention  was  paid  to  meeting  holding  times  for 
bacteriological  samples.  Incubator  temperatures  were  carefully  moni¬ 
tored.  One  sample  each  day  was  analyzed  in  duplicate. 


Algal  Growth  Potential  Test  Methodology 

The  algal  assay  procedure,  bottle  test,  was  performed  on  water 
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collected  from  11  selected  stations  (06,  07,  09,  10,  11,  12,  13,  14, 

15,  16  and  18)  during  sampling  cycles  1  (4/17-21/1978),  3  (7/17-20/ 

1978)  and  5  (9/25-27/1978)  In  accordance  with  procedures  specified 
In  Miller  et_  al_.  1978.  Algal  growth  response  was  indirectly  measured 
as  ash-free  dry  weight  after  12  and  14  days  incubation  using  a 
Coulter  Model  Zf  particle  counter  equipped  with  a  near  cell  volume 
computer.  The  counter  and  cell  volume  computer  were  calibrated  in 
accordance  with  the  manufacturer's  procedures  using  a  4.59  u  diameter 
organic  particle  obtained  from  Coulter  Electronics,  Inc.  All  counts 
were  run  using  a  lower  threshold  of  10  gnw  to  exclude  debris. 

Calibration  of  the  mean  cell  volume  computer  was  performed  each  time 
the  instrument  was  used.  Procedures  for  calibrating  Coulter  type 
electronic  particle  counters  are  also  included  in  Miller  ejt  al .  1978. 

A  gravimetric  factor  to  convert  particle  volume  to  ash-free  (Try 
weight  was  determined  to  be  2.8  x  10~7  ug  ^m-3  f0r  Selenastrum 
capri cornutum  Printz  under  the  culture  conditions  used.  Five  counted, 
sized  suspensions  were  washed  three  times  by  centrifugation,  transferred 
to  tared  crucible  cups  and  dried  at  70°C  overnight.  After  weighing 
the  dried  algae,  the  ash  content  was  determined  after  heating  the 
material  at  500°C  for  1  hour.  A  subculture  of  this  organism  supplied 
from  the  Pacific  Northwest  Environmental  Research  Laboratory  (EPA)  on 
4/4/78,  was  .maintained  for  use  during  each  of  the  algal  assays. 

Depth  integrated  samples  from  the  euphotic  zone  in  quiescent 
waters  (lake  stations)  or  from  the  entire  water  column  in  more  tur¬ 
bulent  waters  (river  stations)  were  collected  as  specified  earlier. 

All  samples  were  processed  within  three  days  by  an  autoclaving- 
filtration  procedure  to  assess  the  amount  of  algal  biomass  which  could 
be  grown  from  all  nutrients  In  the  water,  including  those  contained 
in  filterable  organisms  and  other  particulate  matter  (Miller  et  al . 
1978).  Background  chemical  analyses  for  total  Kjeldahl  nitrogen, 
ammonia  nitrogen,  nitrite  plus  nitrate  nitrogen,  as  well  as  dissolved 
ortho-phosphate  and  total  phosphorus  were  performed  on  the  samples 
before  and  after  autoclaving. 

The  experimental  design  shown  in  Table  6  was  followed  to  de¬ 
termine  the  nutrient  availability,  the  primary  growth  limiting 
nutrient(s)  (nitrogen,  phosphorus,  or  trace  metals)  and  to  determine 
the  presence  of  toxic  substances.  This  procedure,  outlined  in  Miller 
et  al_.  1978,  compares  the  relative  growth  of  the  test  alga  in  water 
spiked  according  to  Table  6  to  the  growth  response  of  the  alga  in 
unspiked  lake  water.  Each  combination  as  well  as  the  lake  water  con¬ 
trol  was  set  up  in  triplicate  for  each  station. 


Phytoplankton  Methodology 

Phytoplankton  was  collected  from  a  depth  integrated  raw  water 
sample  from  the  euphotic  zone  in  quiescent  waters  (lake  stations) 
or  from  the  entire  water  column  in  more  turbulent  waters  (river 


TABLE  6 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
BASIC  EXPERIMENTAL  DESIGN  USED  TO  DEFINE 
NUTRIENT  LIMITATIONS  AND  ALGAL  GROWTH 
POTENTIAL  FOR  PHASE  I  (APRIL,  1978 
THROUGH  NOVEMBER,  1978) 


Lake  water  (not  spiked) 

Lake  water  +  0.05  mg  P  I"1  as  K-HPO, 

2  4 

Lake  water  +  1.00  mg  N  l”1  as  NaN03 
Lake  water  +  0.05  mg  P  l"1  +  1.00  mg  N  l"1 

Lake  water  +  1.00  mg  Na2  EDTA  l”1  as  Disodium  (Ethylenedinitri lo) 

tetraacetate 

Lake  water  +  0.05  mg  P  1_1  +  1.00  mg  Na2  EDTA  1_1 

Lake  water  +  1.00  mg  N  l'1  +  1.00  mg  Na2  EDTA  l'1 

Lal-.e  water  +  0.05  mg  P  I  1  +  1.00  mg  N’1  +  1.00  mg  Na2  EDTA  T1 
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stations).  The  water  sample  was  depth  Integrated  with  a  Van  DornTM 
sampler  just  below  the  surface  and  at  one  meter  depth  Intervals  until 
the  lower  limit  was  reached.  If  the  euphotic  zone  in  quiescent  waters 
or  impoundment  depth  in  more  turbulent  waters  was  over  7  meters  deep, 
eight  samples  beginning  at  the  subsurface  were  equally  spaced  over 
the  required  sampling  depth.  These  were  composited  and  a  1  liter 
aliquot  for  the  station  withdrawn,  placed  Into  a  pre-numbered  1  liter 
plastic  jar,  and  preserved  with  5  percent  buffered  formalin  (neutral¬ 
ized  with  sodium  tetraborate  to  a  pH  of  7.0  to  7.3).  The  collection 
number,  site,  date,  and  time  of  collection  were  recorded  for  each 
station  in  a  field  notebook  along  with  weather  (cloud  cover,  wind 
direction,  and  intensity)  and  water  conditions  (surface  waves,  color, 
turbidity,  and  depth)  and  any  unusual  observations  during  sampling. 

In  the  laboratory,  the  field  data  were  transferred  to  a  per¬ 
manent  log  book  and  the  samples  checked  against  this  record.  Phyto¬ 
plankton  analysis  was  made  by  the  Utermohl  (1931,  1958)  method.  Each 
sample  was  resuspended  with  a  magnetic  stirrer  and  a  known  aliquot 
(usually  20  or  40  mis)  was  transferred  into  a  standardized  plankton 
sedimentation  chamber  with  a  known  settling  area  of  397.6  mm2.  After 
24  hours  of  settling,  the  chamber  was  placed  on  a  Zeiss  Invertoscope  "D" 
microscope  (magnification  to  1000X),  and  a  minimum  of  300  organisms 
(sampling  cycles  1,  2  and  3)  or  150  organisms  (sampling  cycles  4,  5 
and  6)  were  enumerated  for  each  sample.  Cell  counts  were  made  by 
randomly  selecting  microscope  fields  along  at  least  two  perpendicular 
transects  of  the  chamber  and  counting  all  cells  within  each  field. 

For  colonies  and  filaments  consisting  of  a  large  number  of  cells, 

1/4  or  1/2  of  the  colony  or  filament  was  counted  and  this  resultant 
number  multiplied  to  obtain  the  number  of  cells  for  the  entire  colony 
or  filament.  Empty  algal  cells  or  diatom  frustules  were  not  included 
in  the  counts.  Identified  cells  were  recorded  on  standardized  bench 
sheets  and  later  converted  to  number  of  cells  per  milliliter  for  each 
taxon  in  the  water  sample  using  the  following  conversion  equation: 

Cells/ml . 

where, 

C  *  number  of  cells  counted; 

A  =  area  of  bottom  of  the  counting  chamber  (397.6  mm2); 

F  *  number  of  fields  counted; 

M  =  area  of  one  microscope  field  (0.038  mm^);  and 

V  *  volume  of  aliquot  settled. 

All  organisms  were  separated  and  identified  to  species  where 
possible.  The  following  major  standard  taxonomic  references  were 
used  for  Identification:  Heurck,  1896;  Hustedt,  1927-1930,  1930, 
1931-1959,  1949,  1961-1966;  Hanna,  1933;  Huber-Pestalozzi  and  Hustedt, 
1942;  Smith,  1950;  Prescott,  1951;  Drouet  and  Dailey,  1956;  Bourrelly, 
1966-1970;  Patrick  and  Reimer,  1966,  1975;  VanLandingham,  1967-1979; 
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Drout,  1968,  1973;  Whitford  and  Schumacher,  1973.  Other  minor  referen¬ 
ces  too  numerous  to  list  were  also  used. 

Since  the  classification  of  diatoms  is  based  primarily  on  the 
shape  and  markings  of  the  cell  wall,  critical  identifications  can 
only  be  done  if  the  diatoms  are  cleaned  (all  organic  matter  removed); 
thereby  leaving  only  the  silica  cell  walls.  Diatom  Identification 
was  facilitated  by  cleaning  30  ml  of  the  initial  samples  using  the 
hydrogen  peroxide  method  (Werff,  1953;  Patrick  and  Relmer,  1966). 

This  involved  placing  the  aliquot  In  a  2,000  ml  beaker  and  adding 
approximately  50  ml  of  30  percent  hydrogen  peroxide.  A  small  amount 
(0.1  -  0.2  g)  of  potassium  dichromate  was  added  (resulting  in  a 
purple  solution)  and  in  a  few  moments  an  exothermic  reaction  began. 

This  resulted  in  a  violent  heating  and  boiling  of  the  mixture,  which 
oxidized  all  of  the  organic  matter  within  the  solution,  including 
that  contained  within  the  diatoms. 

Upon  completion  of  this  aqueous  combustion  reaction,  the 
solution  turned  yellow  and  the  mixture  was  then  transferred  to  a 
300  ml  tall  beaker,  filled  with  distilled  water,  and  allowed  to 
settle  6-24  hours.  The  diatomaceous  material  settled  to  the  bottom 
and  formed  a  delicate  flocculent  layer.  The  sample  was  then  decanted 
at  least  3  times  to  remove  the  chemicals  (using  distilled  water  to 
refill  the  beaker  after  each  decanting).  The  cleaned  diatoms  were 
then  poured  into  a  storage  vial  and  enough  alcohol  added  to  make  at 
least  a  30  percent  solution  to  inhibit  growth  of  fungi. 

Permanent  slides  were  made  of  the  cleaned  diatoms  with  Hyrax 
mounting  medium.  Clean  #1  cover  slips  (22  mm  sq)  were  flooded  with 
water  containing  different  concentrations  of  the  suspended  diatoms 
and  allowed  to  air  dry  at  room  temperature  or  on  a  low  temperature 
hot  plate.  When  dry,  the  coverslip  was  heated  to  500°C  for  5-10 
minutes  and  then  inverted  into  a  drop  of  Hyrax  on  a  slide.  The  slide 
was  then  heated  for  a  few  minutes  at  300  -  400°C  until  the  Hyrax 
stopped  bubbling  under  the  coverslip.  This  allowed  time  for  the 
penetration  of  the  diatom  frustules  by  the  Hyrax  and  the  evaporation 
of  the  solvent.  The  slide  was  then  allowed  to  cool  while  pressing 
the  coverslip  down  so  that  it  would  lie  flat  on  the  slide.  The  Hyrax 
hardened  rapidly  and  the  excess  along  the  edges  was  scraped  off  with 
a  razor  blade.  The  slide  was  then  wiped  clean  with  acetone.  Initial 
diatom  Identifications  were  made  from  these  slides.  If  identifica¬ 
tion  difficulties  arose  in  other  samples  during  the  study  period, 
portions  of  these  samples  were  also  cleaned  and  permanent  slides  made 
to  facilitate  diatom  identifications. 

Voucher  specimens  of  difficult  taxa  were  sent  to  Dr.  C.  W. 
Reimer,  Academy  of  Natural  Science  of  Philadelphia  (diatoms)  and 
Dr.  J.  B.  Lackey,  Professor  Emeritus,  University  of  Florida  (green 
and  blue-green  algae)  for  taxonomic  verification. 
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Zooplankton  Methodology 


Semi -quantitative  zooplankton  samples  were  collected  from 
quiescent  waters  (lake  stations)  with  a  single  vertical  tow 
through  the  water  column  by  using  a  Wisconsin  style  0.5  meter  dia¬ 
meter,  80  micron  mesh  weighted  plankton  net  with  an  attached  flow¬ 
meter.  The  tow  was  performed  at  a  uniform  speed  of  approximately 
0.5  meter  per  second  to  minimize  avoidance  reactions  and  sampling 
bias.  Zooplankton  were  collected  from  turbulent  waters  by  taking  an 
oblique  tow  from  near  the  bottom  to  the  surface  while  letting  the 
boat  drift  with  the  river  flow  to  maintain  a  tow  angle  as  nearly 
vertical  as  possible.  The  tow  angle,  time,  length  of  rope  let  out, 
and  flowmeter  readings  were  recorded.  Zooplankton  samples  were  pre¬ 
served  in  a  final  concentration  of  5  percent  buffered  formalin 
with  Rose  Bengal  added  in  pre-numbered  plastic  bottles.  The 
collection  number,  site,  date,  and  time  of  collection  were  re¬ 
corded  for  each  station  in  a  field  notebook,  along  with  weather 
(cloud  cover,  wind  direction,  and  intensity)  and  water  conditions 
(wave  height,  color,  turbidity,  and  depth)  and  any  unusual  observa¬ 
tions  during  sampling. 

In  the  laboratory,  the  field  data  were  transferred  to  a  per¬ 
manent  log  book  and  the  samples  were  checked  against  this  record. 
Zooplankton  were  identified  on  a  compound  microscope  with  a  magnifi¬ 
cation  to  A00X.  They  were  then  enumerated  by  placing  a  thoroughly 
mixed  aliquot  in  a  Wards  zooplankton  counting  wheel  and  examining  it 
at  a  magnification  of  20  -  60X  under  a  stereoscopic  microscope.  The 
aliquot  size  (taken  with  a  Henson-Stempel  pipet)  varied  from  1  -  5  ml 
depending  on  the  densities  of  organisms  and  detritus.  All  zooplank¬ 
ton  within  the  chamber  were  identified  to  genus  wherever  practicable 
and  enumerated  except  for  the  two  dominant  genera  which  were  identi¬ 
fied  to  species. 

The  principal  taxonomic  references  utilized  were  Edmondson, 
1959;  Brooks,  1957;  Deevey  &  Deevey,  1971;  Marsh,  1929;  and  Voight, 
1956. 


The  number  of  each  taxon  In  the  sample  was  converted  and  re¬ 
ported  as  number  per  liter  using  the  following  conversion  equations: 

AC 

Number  of  organisms/1  =  gy 


where, 

C  =  organism  count  (raw  data) 

A  =  volume  of  the  concentrated  sample; 

V  =  volume  of  water  passed  through  the  plankton  net;  and 
B  *  volume  of  the  examined  aliquot. 


The  total  volume  (V)  was  calculated  as  a  function  of  the 
length  of  the  water  column  which  the  net  passed  through: 

V  =  Ttr2!  =  (3.14)  (0.25  m)2l  =  1  (0.196  m2) 

with  1  being  the  length  of  the  water  column  based  on  the  flowmeter 
value  or  the  length  of  rope  let  out  if  the  flowmeter  malfunctioned. 


ATP  Test  Methodology 

Sampling  and  Sample  Preparation 

At  stations  01  through  19,  200  ml  or  more  of  water  from  the 
depth  integrated  water  sample  were  filtered  through  a  0.45  urn  membrane 
filter  (Millipore).  Upon  completion  of  the  filtration,  the  vacuum  was 
broken  just  as  the  last  of  the  water  passed  through  the  filter,  and 
the  filter  was  quickly  transferred  to  a  150-ml  Pyrex  beaker  containing 
10  ml  of  boiling  0.02  M  Tris  buffer.  The  filter  was  placed  upside 
down  into  the  Tris  and  heated  for  5  to  10  minutes  at  100°C  in  a  water 
bath.  The  beaker  was  then  removed  from  the  water  bath,  the  filter 
scraped  with  a  plastic  policeman  to  loosen  the  filtrate  from  the 
filter  Into  the  Tris,  and  replaced  in  the  boiling  water  for  5  min. 

The  beaker  was  then  removed  from  the  water  bath  and  cooled  rapidly. 

The  filter  was  held  against  the  side  of  the  beaker  and  any  remaining 
filtrate  scraped  off  with  a  plastic  policeman.  The  filter  was  then 
discarded.  The  sample  was  then  transferred  to  a  1-oz  Nalgene  (plastic) 
screw  cap  bottle,  labeled  with  the  bottle  #  (T  )  and  volume  (mis) 
filtered,  and  frozen  at  -20°C  (dry  ice  In  the  field) . 

When  the  sample  was  ready  to  be  analyzed,  the  contents  of  the 
bottle  were  thawed,  the  sample  mixed  and  then  transferred  to  a  centri¬ 
fuge  tube.  The  volume  of  sample  was  recorded  and  approximately  half 
of  the  sample  was  transferred  back  to  the  original  container  (in  case 
of  errors  such  that  a  redetermination  was  necessary)  and  the  remainder 
centrifuged.  The  tubes  were  removed  from  the  centrifuge  and  the  super¬ 
natant  poured  into  a  clean,  labeled  scintillation  vial  for  transport 
to  the  University  of  Florida  for  determinations. 

Standardization  Curve 


An  ATP  standard  stock  solution  was  prepared  by  weighing  119.3 
mg  of  crystalline  adenosine  5'  -  triphosphate-disodium  salt  using 
ATP-free  glassware.  The  ATP  was  dissolved  in  100  ml  of  fresh  0.02  M 
Tris  buffer  containing  29.2  mg  of  EDTA  and  120  mg  of  MgSO^  (result¬ 
ing  concentration  of  1  mg  of  ATP/ml).  This  was  dispensed  in  5.0  ml 
aliquots  in  1-oz  Nalgene  bottles  and  stored  at  -20°C  until  required. 

One  ATP  stock  bottle  was  thawed  and  1.0  ml  of  the  ATP  stock 
solution  containing  1  mg  of  ATP/ml  was  pipetted  into  a  1-liter 
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volumetric  flask  and  brought  up  to  volume  with  0.02  M  Tris  buffer 
(or  pipet  1  ml  of  stock  solution  into  100  ml  of  Tris,  mix,  and  pipet 
1  ml  of  this  dilution  Into  9  ml  of  Tris  to  result  in  the  same  dilu¬ 
tion).  This  solution  contained  1.00  ug  ATP/ml.  The  following 
serial  dilutions  were  then  made: 

1.00  X  10_1  ug  ATP/ml 
1.00  X  10*2  yg  ATP/ml 
1.00  X  IO-3  ug  ATP/ml 
1.00  X  10-4  ug  ATP  ml. 

The  calibration  curve  was  determined  by  making  a  minimum  of  3 
replicate  determinations  of  each  of  the  serial  dilutions. 

Reagents 


Tris  Buffer:  (0.02  M)  (Tris  (Hydroxymethyl)  Aminomethane)  - 
Dissolve  2.5  g  of  the  buffer  crystals  in  1  liter  of  deionized  water. 
Bring  to  pH  7.75  using  HC1  (pH  meter).  Sterilize  by  autoclaving  for 
30  min.  at  121°C,  15  psi  (103  kPa)  pressure,  and  store  refrigerated 
in  stoppered  flasks. 

FLE-50:  Firefly  Lantern  Extract  (Luciferase/Luciferin  Reaction 
Mixture)  -  Reconstitute  by  adding  35  ml  (or  37.5  ml)  of  low  response 
water  to  one  vial  of  extract.  The  luciferase/luciferin  reaction  mix¬ 
ture  must  be  mixed  gently  without  shaking.  Allow  to  stand  at  room 
temperature  (23  -  26°C)  for  one  hour.  Filter  through  Whatman  #1  fil¬ 
ter  paper  and  store  in  an  ice  bath  for  3  hours  before  use.  Use  enzyme 
preparation  within  8  hours  of  preparation. 

Hydrochloric  Acid  (C.2  N):  Add  17.0  ml  of  HC1  (sp.  gr.  1.19) 
to  a  1-liter  volumetric  and  bring  to  volume  with  water. 

ATP-Free  Glassware:  Rinse  chemically  clean  glassware  three 
times  with  0.2  N  HC1 ,  rinse  three  times  with  Tris  buffer,  and  rinse 
three  times  with  low-response  water. 

Low-response  Water:  Sterile,  deionized,  ATP-free  water  may  be 
prepared  by  treatment  in  a  suitable  system  involving  carbon  treatment 
with  deionization,  filtration,  qlass  distillation,  or  sterilization  by 
autoclaving  and  stored  under  refrigeration  in  stoppered  flasks. 

Determination 


One  ml  of  reconstituted  firefly  lantern  extract  (35.0  ml  low 
response  water/vial  of  extract)  was  pipetted  into  a  scintillation  vial 
and  the  background  light  emission  read.  Using  a  Packard  Tri-Carb 
Model  2002  liquid  scintillation  spectrometer  (gain  set  at  53,  window 
opening  of  50  to  1,000,  and  set  in  a  repeat  count  mode,  with  each 
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sequence)  the  normal  background  emission  was  10  to  20  counts  or  less 
in  the  6-sec  counting  interval. 


Exactly  0.5  ml  of  the  ATP  standard  or  sample  extract  was  added 
using  the  micropipette  syringe  (with  new  tip  each  time)  and  the  vial 
swirled  to  thoroughly  mix  the  contents.  Eleven  seconds  after  the 
sample  addition  to  the  firefly  extract,  the  vial  was  Inserted  into  the 
counting  chamber  and  the  counting  sequence  begun.  Two  samples  from 
the  beginning  of  the  run  were  repeated  at  the  end  of  each  run  to  de¬ 
termine  repeatability  and  check  for  decay  of  the  firefly  lantern 
extract  during  the  run.  For  each  cycle  in  Phase  I,  samples  were  analyzed 
for  each  of  the  19  stations  except  during  cycle  6  in  November  when  sta¬ 
tions  12  &  19  could  not  be  sampled  due  to  low  water  levels  and  boat 
problems . 

Macroinvertebrate  Methodology 

Benthic  Natural  Substrates 


Benthic  macroinvertebrate  grab  samples  were  collected  at  all 
nineteen  locations.  Sampling  frequency  was  as  outlined  in  Table  2. 

At  the  riverine  stations,  one  sample  was  collected  in  the  thalweg 
and  one  near  each  river  bank.  At  lake  stations  08,  09,  10,  11  and 
13  samples  were  collected  from  three  locations,  taken  120  degrees 
apart,  along  an  imaginary  20-foot  diameter  circle. 

Benthic  macroinvertebrates  were  collected  with  a  standard  size 
(9"/side)  PonarTM  <jredge.  The  dredge  was  lowered  from  the  side  of  the 
boat,  using  a  boom  and  power  winch,  slowly  enough  that  a  minimal  "shock 
wave"  was  created  so  as  not  to  disturb  the  benthos.  Once  the  dredge 
touched  bottom,  the  closing  mechanism  was  immediately  tripped  and  the 
dredge  quickly  raised  to  the  surface.  The  dredge  was  then  placed  in  a 
sieve  bucket  (US  Standard  No.  30  mesh)  and  the  sample  washed  out  with  a 
squirt  bottle  filled  with  lake  (or  river)  water  to  reduce  the  sample 
volume.  The  washed  sample  was  then  placed  in  a  pre-numbered  bottle 
(wide  mouth,  plastic,  1-pint  or  1-quart). 

Upon  completion  of  all  replicate  sampling  at  a  given  station, 
buffered  formalin  preservative  was  added  to  a  concentration  of  5-10 
percent,  depending  upon  the  quantity  of  detritus  present.  Rose  Ben¬ 
gal  was  added  as  an  organism  stain  to  facilitate  sorting,  being  added 
prior  to  preservation  in  order  that  the  organisms'  respiratory  pro¬ 
cesses  increased  the  amount  of  staining.  The  rose  bengal  was  applied 
as  a  dry  crystal,  in  a  quantity  sufficient  to  stain  the  sample  a  dark 
red,  this  quantity  being  variable  according  to  sample  size  and  the 
amount  of  detritus  in  the  sample. 
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Upon  return  to  the  lab,  the  samples  were  shelved  in  an  orderly 
manner  and  their  numbers  recorded  and  checked  against  the  numbers  in 
the  field  notes.  Samples  which  were  accidentally  misrecorded,  or 
which  were  otherwise  in  error,  were  discarded. 

In  the  laboratory,  each  sample  was  carefully  washed  in  a  US 
Standard  No.  30  mesh  sieve  (or  smaller,  if  organism  loss  was  sig¬ 
nificant)  that  was  partially  immersed  in  a  large  white  plastic  pan. 

This  removed  formalin,  excess  Rose  Bengal  stain,  and  the  remaining 
silt  and  clay.  The  sample  was  then  placed,  in  manageable  aliquots, 
in  a  white  enamel  pan  for  removal  of  organisms  (sorting).  Organisms, 
were  placed  in  5  milliliter  vials,  in  95  percent  ethanol.  Each 
vial  was  labeled  with  a  code  representing  the  project,  collection 
date,  type  of  substrate  sampled,  collection  location,  and  replicate 
bottle  number.  For  example: 

LSN-3-18E 

Project  Code  and  Substrate  —  Collection  Date  --  Station  No. 

(Uke  Seminole,  (third  cycle:  (18  East  Bank) 

Natural  Substrate)  July  1978) 

A  vial  with  ethanol  was  weighed,  the  sampled  organisms  were  then 
placed  in  the  vial,  and  the  vial  was  re-weighed.  The  difference  be¬ 
tween  the  two  values  was  considered  "wet  weight"  biomass.  These  num¬ 
bers  are  high,  however,  due  to  the  introduction  of  extra  ethanol  when 
inserting  the  organisms.  Limited  experiments  suggesting  errors  as  high 
as  25-33  percent  were  found  at  stations  with  relatively  low  biomass. 

Organisms  were  identified  with  an  American  Optical  Stereoscopic 
Microscope  (7X  to  80X)  and  a  Swift  Trinocular  Microscope  (40X  to  400 X) . 
Taxonomic  references  used  were  Beck  (1962),  Beck  and  Beck  (1969a  and  b; 
1970),  Curry  (1958),  Hilsenhoff  (1975),  Mason  (1973),  Parrish  (1968), 
Roback  (1963,  1969),  Brinkhurst  and  Jamieson  (1971),  Brown  (1972), 
Edmunds,  et  aj_.  (1976),  Holsinger  (1972),  Thompson  (1968),  Usinger 
(1956),  Wiggins  (1977),  and  Saether  (1977).  Taxonomically  difficult 
and  ecologically  important  species  were  identified  or  verified  by  ex¬ 
perts  in  their  respective  fields:  William  Beck,  Florida  A&M  University, 
for  Chironomidae  and  Michael  Loden,  Louisiana  State  University  for 
Oligochaeta.  Other  authorities  were  consulted  for  the  less  frequent 
taxa,  and  for  specific  groups  within  the  Insecta  (such  as  Dr.  Minton 
J.  Westfall,  University  of  Florida,  for  Odonata). 


The  Chironomidae  and  Oligochaeta  were  grouped  under  low  mag¬ 
nification  and  representative  specimens  were  selected  for  microslide 
mounts,  from  which  the  identifications  were  made.  Only  one  organism 
was  mounted  per  microslide.  Chironomids  were  mounted  in  polyvinyl- 
lactophenol,  which  contains  a  clearing  agent  and  makes  excellent  semi¬ 
permanent  slides.  Oligochaetes  were  permanently  mounted  in  Coverbond™, 
which  does  not  contain  a  clearing  agent.  Organisms  can  be  removed  and 
remounted,  if  necessary,  with  either  of  these  mounting  media. 

The  Shannon-Weaver  Species  Diversity  Index,  H  (Odum,  1971) 
was  calculated  using  the  following  expression: 
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where  n-j  =  total  number  of.  organisms  present  as  taxon  1_ 
t 

N  =  l  n-  =  total  number  of  organisms  present  in  the  sample 
i=l  1 


t  =  number  of  taxa  present  in  the  sample 


ff  ranges  from  a  minimum  of  0.0,  occurring  when  all  organisms  belong 
to  the  same  taxon  (no  diversity),  to  a  maximum  of  log£  N,  occurring 
where  each  organism  present  belongs  to  a  unique  taxon  (maximum  diversity). 


Evenness  (e) 

If  the  organisms  of  a  sample  are  uniformly  distributed  among 
the  taxa  present,  the  Shannon-Weaver  Index  assumes  the  value,  In  t,  a 
condition  of  perfect  evenness  in  the  apportionment  of  individuals  among 
species.  The  Index  of  Evenness,  e  (Odum,  1971)  was  used  to  express 
tne  actual  Shannon-Weaver  Index  as  a  fraction  of  this  "ideal"  value: 


e  =  TnTTT  (defined  for  t  >1) 
where  Hg  =  actual  Shannon-Weaver  Species  Diversity  Index 
t  =  number  of  taxa  present  in  the  sample 
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Evenness  ranges  from  0.0  (minimum  evenness)  to  1.0  (perfect  evenness), 
and  the  calculated  values  are  independent  of  the  logarithmic  base. 

All  samples  were  retained  for  reference  until  being  sent  to  the 
Mobile  District  COE  office  at  the  end  of  the  study.  A  few  chironomid 
larvae  and  oligochaetes  were  donated  to  Mr.  William  Beck,  Jr.,  and 
Dr.  Michael  Loden,  for  their  taxonomic  value. 

Hester-Dendy  Artificial  Substrates 

The  Hester-Dendy  sampler  used  was  that  which  is  recommended  for 
EPA  biologists.  It  consists  of  fourteen  7.5-cm  diameter  plates,  and 
twenty-four  2.5-cm  diameter  spacers,  constructed  of  0.625-cm  thick 
tempered  fiberboard,  strung  together  on  a  25-cm  eyebolt  so  that  there 
are  8  single  spaces,  one  double  space,  two  triple  spaces  and  two 
quadruple  spaces  between  the  plates.  This  sampler  has  an  effective 
surface  area  of  0.12  square  meter. 

Artificial  substrates  were  emplaced  at  all  stations  except  08, 
10,  and  17.  The  samplers  were  attached  to  marker  buoys  and  incubated 
for  a  period  of  six  weeks.  The  sampling  frequency  is  outlined  in 
Table  2.  Each  sampler  was  collected  by  raising  it  from  the  water  and 
quickly  placing  it  into  a  cloth  bag,  which  was  then  preserved  in  a 
5-gallon  Roper™  bucket  containing  a  10  percent  buffered  formalin 
solution.  These  samplers  were  not  re-used,  as  it  was  very  difficult 
to  remove  the  formalin  from  the  fiberboard. 

In  the  laboratory,  the  cloth  bag  was  everted  into  a  US  Standard 
No.  30  mesh  sieve  placed  in  a  white  enamel  pan.  The  sampler  was  then 
removed  and  disassembled.  The  bag,  sampler,  and  organisms  were  rinsed 
to  remove  the  formalin  and  accumulated  sediments.  All  organisms  were 
removed  and  placed  in  vials  containing  95  percent  ethanol.  Each  vial 
was  labeled  and  the  organisms  identified  as  outlined  in  the  previous 
section. 

Shannon-Weaver  and  Evenness  values  for  the  Hester-Dendy  macro¬ 
invertebrates  were  calculated  as  described  above. 


Macrophytes 

Aquatic  macrophytes  in  Lake  Seminole  were  surveyed  in  June  and 
September,  1978.  The  macrophyte  surveys  were  conducted  to  map  their 
extent,  to  obtain  pressed  specimens,  to  collect  reference  photographs, 
to  develop  species  lists,  and  to  determine  their  nuisance  potential. 

The  reservoir  was  surveyed  from  a  flat-bottomed  boat  for  3-4 
days  during  each  of  the  two  field  trips.  Included  were  personnel  from 
WAR  and  USAC0E  personnel  at  Lake  Seminole.  The  vegetation  map  was 
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constructed  from  notes  collected  during  field  inspections.  Specimens 
of  selected  "uncommon  to  rare"  species  were  collected  when  in  flower. 
These  were  pressed  and  duplicate  herbarium  sheets  were  prepared  for 
delivery  to  the  USACOE  personnel  at  Mobile,  AL.  Reference  photo¬ 
graphs  were  taken  in  35  mm  color  slide  form  and  are  being  held  at 
WAR.  Species  identifications  and  lists  were  made  in  situ  by  survey 
personnel.  The  primary  taxonomic  references  were  Radford,  et  al_. 
(1964),  Long  and  Lakela  (1971),  and  Fassett  (1940).  The  nuisance 
potential  of  aquatic  macrophytes  in  the  lake  was  determined  by  inter¬ 
views  with  USACOE  biologists,  local  residents,  USACOE  publications 
(USACOE;  1961,  1971,  1972,  1973,  1974,  1975,  1977a,  1977b,  1978), 
and  by  inspection. 

The  vegetation  map  was  very  difficult  to  construct  for  several 
reasons.  First,  appropriate  aerial  photography,  which  is  the  single 
most  important  tool  for  mapping  vegetation,  was  unavailable.  Second, 
the  USGS  Quadrangle  maps,  which  were  relied  upon  in  lieu  of  aerial 
photos,  are  incorrect  in  many  places,  especially  concerning  the  re¬ 
servoir  islands.  Third,  vegetative  diversity  is  very  high.  And 
fourth,  mapping  the  dense  periphyton  mats  occurring  in  the  shallow 
waters  of  the  Flint  River  portion  of  the  reservoir  is  dependent  on 
the  use  of  bottom  topography  maps,  which  were  unavailable  to  us. 

Several  compromises  were  made  as  a  result  of  these  problems. 
Shoreline  vegetation,  usually  a  mix  of  several  to  many  species,  was 
not  shown  in  many  places  since  it  occurs  in  too  narrow  a  band  to  show 
in  the  chosen  map  scale.  This  problem  was  most  pronounced  with  the 
fringe  of  giant  cutgrass  around  many  islands  and  in  the  Chattahoochee 
River.  Also,  small  patches  of  invading  nuisance  species,  such  as 
Egeria  at  the  Georgia  Ranger  Station,  are  too  small  to  show  up  in  the 
chosen  map  scale.  The  periphyton  mats  are  not  shown  at  all. 
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RESULTS  AND  DISCUSSION 


The  following  discussion  Is  Intended  to  summarize  the  data 
shown  in  Appendices  A  through  M  and  highlight  the  trends  and  water 
quality  observed  during  the  six  sampling  cycles  of  Phase  I  of  the 
Lake  Seminole  Water  Quality  Management  Study. 


Stream  Flows 


Data  was  obtained  from  the  United  States  Geological  Survey 
(USGS)  in  Doraville,  Georgia,  for  the  Flint  River  at  Newton,  Georgia 
(USGS  Station  02353000),  the  Chattahoochee  River  through  Andrews  Lock 
and  Dam  (USGS  Station  02343801)  and  Spring  Creek  near  Iron  City, 

Georgia  (USGS  Station  02357000).  The  locations  of  the  flow  gaging 
stations  are  shown  on  the  Map  Coverage  Index  of  Figure  1.  Data  for 
the  flow  through  Jim  Woodruff  Lock  and  Dam  were  obtained  from  the 
U.S.  Army  Corps  of  Engineers,  Mobile  District.  The  data  for  Spring 
Creek  and  the  Flint  River  represent  stream  flows  outside  the  actual 
study  area. 

A  summary  of  the  available  stream  flow  data  is  given  in  Appen¬ 
dix  A.  Monthly  average  stream  flows  for  which  there  are  data  are 
shown  for  the  Chattahoochee  and  Flint  Rivers,  Spring  Creek  and  the 
flow  through  Jim  Woodruff  Lock  and  Dam.  Daily  averages  for  one  week 
prior  to  and  the  week  of  each  sampling  cycle  are  also  shown.  No 
daily  averages  were  available  for  Spring  Creek. 

In  general,  the  data  shows  wide  variations  in  flow  from  day  to 
day  on  the  Chattahoochee  River  due  to  fluctuations  in  discharge  from 
Andrews  Lock  and  Dam.  The  Flint  River  and  Spring  Creek  are  not  sub¬ 
ject  to  these  wide  daily  variations.  Based  on  monthly  average  flows, 
the  Chattahoochee  accounted  for  approximately  60  to  80%  of  the  total 
flow  reaching  Lake  Seminole. 

The  period  of  highest  flow  occurred  during  sampling  cycle  2  in 
May.  Monthly  average  flows  for  May,  1978  were  521  m3/sec  at  Andrews 
Lock  and  Dam  on  the  Chattahoochee,  275  m3/sec  on  the  Flint  at  Newton, 
Georgia,  and  1005  m3/sec  through  Jim  Woodruff.  The  period  of  least 
flow  was  November  with  average  flows  of  129  m3/sec  on  the  Chattahoochee, 
60  m3/sec  on  the  Flint  and  221  m3/sec  through  Jim  Woodruff.  It  should 
be  noted  that  the  pool  elevation  in  Lake  Seminole  was  at  the  lowest 
level  in  its  history  during  the  sixth  sampling  cycle  in  November,  1978. 


Water  Quality  Data 

Complete  in  situ  and  laboratory  water  quality  results  are 
given  in  Appendices  C  and  D  respectively.  In  general,  water  temperatures 
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were  highest  during  cycle  3  in  July.  The  mean  temperature  for  this 
cycle  for  Chattahoochee  River  stations  (01,02,03,04,05,06)  was  28.5°C; 
for  Flint  River  stations  (16  and  17),  27°C;  for  lake  stations  (08,09, 
10,11,13,15),  30.2°C;  and  for  stations  on  the  Apalachicola  River, 

29°C.  Station  12,  on  a  wide,  shallow,  relatively  stagnant  arm  of  the 
aservoir  had  a  water  temperature  of  30°C  during  this  cycle  and  station 
14  on  Spring  Creek  was  28.5°C.  Minimum  temperatures  were  encountered 
during  sampling  cycle  6  in  November  with  temperatures  at  all  sites  of 
18°C  -  19°C.  At  no  time  during  this  study  was  a  well  defined  thermo- 
cline  evident  at  any  of  the  lake  stations  sampled  due  probably  to  the 
shallowness  of  the  reservoir  and  wind  mixing  of  it.  However,  during 
cycle  2  in  June  and  cycle  3  in  July,  a  slight  (i.e.  1-2°C)  surface 
warming  was  apparent  at  most  lake  stations.  No  significant  lateral 
thermal  variation  was  observed  during  either  the  first  or  fourth 
sampling  cycles  in  April  and  August,  respectively. 

The  most  severe  dissolved  oxygen  depletion  occurred  during 
cycle  3  due  probably  to  reduced  mixing  and  increased  temperature. 
Dissolved  oxygen  during  this  cycle  ranged  from  9.9  mg/1  one  meter  be¬ 
low  the  surface  at  station  15  down  to  3.3  mg/1  at  a  depth  of  6.0  meters 
at  station  11  just  upstream  of  the  dam  (see  Figure  1).  D.0.  levels  below 
the  dam  on  the  Apalachicola  River  were  in  the  6. 0-9.0  mg/1  range  at  all 
times.  No  anaerobic  conditions  were  encountered  at  any  sampling  sites 
during  any  of  the  sampling  cycles.  Vertical  profiles  and  D.0.  iso- 
pleths  for  cycles  2,  3  and  4  showing  the  variation  in  D.0.  with  depth 
and  cross-section  respectively,  at  a  given  site  are  shown  in  Appendix 
F.  In  general,  the  reservoir  stations  exhibited  a  decrease  in  D.0. 
with  depth  during  the  late  summer  months;  however  a  marked  thermocline 
did  not  develop  and  mixing  from  top  to  bottom  was  not  inhibited.  No 
significant  lateral  or  vertical  variation  in  dissolved  oxygen  was  evi¬ 
dent  at  any  of  the  river  stations  during  either  the  first  or  fourth 
sampling  cycles  in  April  and  August,  respectively,  with  the  exception 
of  station  14  in  Spring  Creek  during  August.  The  variation  found  at 
this  station  was  probably  due  to  the  lack  of  current  and  mixing. 

At  station  1  (just  below  the  George  W.  Andrews  Lock  &  Dam)  the 
D.0.  ranged  from  above  9.0  in  both  April  and  November  to  a  low  of  7.0 
at  midstream  in  August.  At  station  18  (just  below  the  Jim  Woodruff 
Lock  &  Dam)  the  D.0.  ranged  from  above  8.4  in  April  and  November  to  a 
low  of  6.3  in  July  at  midstream. 

pH  values  for  all  stations  during  all  the  sampling  cycles  were 
in  the  6.0  -  9.0  unit  range.  No  significant  vertical  variation  in  pH 
was  observed  at  any  of  the  lake  stations  sampled  during  the  study. 

During  the  fourth  sampling  cycle  in  August  a  slight  lateral  variation 
in  pH  of  0.3  and  0.4  and  a  more  pronounced  vertical  variation  of  1.6 
and  1.8  was  apparent  at  stations  11  and  15,  respectively,  again  pro¬ 
bably  due  to  the  lack  of  current  and  mixing  at  these  reservoir  stations. 
No  significant  lateral  or  vertical  variation  in  pH  was  evident  at  any  of 
the  river  stations  during  either  cycle  1  in  April  or  4  in  August. 
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All  oxidation-reduction  potentials  (O.R.P.)  in  this  report  have 
been  referenced  to  the  Pt/H2,H  system.  In  general,  O.R.P.'s  ranged 
from  about  +300  mV  to  about  +€00  mV  for  all  stations  during  all 
sampling  cycles.  An  exception  to  this  trend  was  station  BO,  just  be¬ 
low  the  Great  Southern  Land  and  Paper  Company  outfall  on  the  Chatta¬ 
hoochee  River,  Mile  38.2.  Here  the  O.R.P.  dropped  sharply  during 
cycles  2,3,5,  and  6  to  values  ranging  from  +60  to  +290  mV.  According 
to  the  values  in  Appendix  D,  the  slight  variation  in  other  parameters 
measured  at  this  station  (water  temperature,  conductivity,  dissolved 
oxygen,  and  pH)  do  not  correspond  or  account  for  the  changes  in  O.R.P. 

Turbidity  over  all  the  cycles  was  highest  for  the  Chattahoochee 
stations  with  a  mean  value  of  23.6  FTU.  The  mean  value  for  the  Flint 
River  stations  was  7.7  FT U,  the  reservoir  stations,  14.8  FTU  and  the 
Apalachicola  stations,  14.7  FTU.  Turbidity  at  station  12  on  Fish 
Pond  Drain  averaged  2.6  FTU  and  station  14  on  Spring  Creek  averaged 
9  1  FTU.  Suspended  solids  concentrations,  secci  disc,  and  %  light 
transmission  exhibited  the  same  general  areal  trends  as  turbidity. 

Specific  conductance,  total  dissolved  solids  (T.D.S.)  and  alka¬ 
linity  all  followed  the  same  general  areal  patterns  during  the  entire 
study  period.  All  three  parameters  were  lowest  at  the  Chattahoochee 
River  sampling  sites  (01-06),  and  generally  higher  on  the  Flint  River 
arm  of  the  reservoir.  Station  14  on  Spring  Creek  yielded  the  highest 
values  for  all  three  parameters  for  all  the  sampling  cycles.  The 
values  for  all  stations  and  all  cycles  for  specific  conductance, 

T.D.S.  and  alkalinity  were  in  ranges  that  would  be  expected  in  this 
type  of  system. 

Total  iron  concentrations  were  fairly  high  at  times  compared  to 
EPA  criterion  (U.S.  EPA,  1976)  and  exhibited  several  areal  and  chrono¬ 
logical  trends.  In  all  cases,  the  total  iron  was  composed  primarily  of 
insoluble  forms.  Concentrations  in  the  Chattahoochee  were  highest  during 
cycle  1  and  2  in  the  spring,  with  values  ranging  from  1.5  mg/1  to  5.0  mg/1. 
There  was  a  general  downward  trend  after  the  second  cycle  until  cycle  5 
in  September  where  the  lows  ranged  from  0.2  mg/1  to  0.5  mg/1.  Cycle  6  in 
November  showed  the  beginning  of  another  upward  trend.  Concentrations 
in  the  Flint  River  were  highest  during  the  first  and  fourth  sampling 
cycles  with  values  ranging  from  1.3  mg/1  to  2.0  mg/1,  and  lowest  during 
the  fifth  cycle  in  September  with  values  around  0.2  mg/1.  Concentrations 
in  the  reservoir  followed  the  same  general  trends  as  those  in  the 
Chattahoochee.  Spring  Creek  and  Fish  Pond  Drain  had  much  lower  con¬ 
centrations.  In  the  Apalachicola  River  the  concentrations  were  again 
highest  during  cycle  1  and  ranged  from  1.7  mg/1  to  2.3  mg/1 .  The 
concentrations  then  declined  to  low  values  of  0.2  mg/1  to  0.3  mg/1 
during  cycle  5  in  September.  It  should  be  noted  that  concentrations 
of  total  iron  at  most  of  the  stations  during  the  spring  and  early 
summer  months  exceeded  the  suggested  EPA  criterion  of  1.0  mg/1  for 
fresh  water  aquatic  life  (U.S.  EPA,  1976). 


51 


Concentrations  of  manganese  and  zinc  were  low  at  all  times 
with  concentrations  never  exceeding  0.2  mg/1.  There  were  no  obvious 
areal  patterns.  Neither  Georgia  nor  Alabama  have  numerical  criteria 
for  zinc  or  manganese. 

Total  inorganic  nitroqen  (TIN),  composed  primarily  of 
nitrate-nitrite,  was  highest  on  the  Flint  River  stations  during  the 
entire  phase,  with  values  of  TIN  ranging  from  0.30  mq/1  to  0.75  mq/1. 
The  Chattahoochee  River  and  the  reservoir  stations  were  highest  in 
the  spring,  decreased  over  the  summer,  and  rose  again  in  the  fall. 
Values  in  the  Chattahoochee  ranged  from  lows  of  0.08  mg/1  in  the  fall 
to  a  high  of  0.53  mg/1  in  the  spring.  In  the  Apalachicola  River, 
values  followed  the  same  trend  with  high  concentrations  ranging  from 
0.39  mg/1  to  0.45  mg/1  during  cycle  1  to  low  concentrations  of  0.08 
mg/1  to  0.14  mg/1  in  September  at  stations  18  and  19,  respectively. 
Total  phosphorus  values  were  generally  highest  during  June  and  July 
and  lowest  in  the  fall.  In  June,  the  values  were  highest  in  the 
Chattahoochee  River  stations  (mean  of  0.23  mg/1)  but  in  July  they 
were  higher  in  the  reservoir  stations  (mean  of  0.25  mg/1).  In  the 
Apalachicola  River,  the  values  were  comparable  to  those  in  the  re¬ 
servoir  with  the  values  at  station  19  being  only  slightly  higher 
during  cycles  1-3.  Station  12  on  Fish  Pond  Drain  had  extremely  low 
values  of  both  TIN  and  total  P  and  station  14  on  Spring  Creek  showed 
low  total  phosphorus,  but  high  TIN.  Dissolved  orthophosphate  values 
comprised  a  low  percentage  of  the  total  phosphorus  concentration; 
usually  less  than  20%.  Total  Kjeldahl  nitrogen  as  measured  on 
cycles  4-6  showed  no  significant  areal  variations. 

Due  to  the  limited  sampling  dates  for  other  water  quality 
parameters  such  as  potassium,  sodium,  and  organic  nitrogen,  discussion 
will  be  delayed  for  these  until  the  Phase  II  Annual  Report  when  com¬ 
parisons  can  be  better  substantiated.  Further  comparisons  and  dis¬ 
cussion  will  be  made  for  all  parameters  also  in  the  Phase  II  report 
after  the  second  year  of  data  collection. 


Bacteriology 

Bacteriology  results  are  included  in  Appendix  D.  Samples  were  col¬ 
lected  for  Fecal  Coliform  and  Fecal  Streptococci  during  the  third  through 
sixth  sampling  cycles  for  all  the  water  quality  sampling  stations  plus 
two  stations  near  public  park  facilities,  B1  and  B2.  Due  to  equipment 
malfunctions,  bacteriological  results  are  missing  or  incomplete  for 
stations  01  through  06  and  12  from  the  second  sampling  cycle  in 
June,  and  for  station  16  from  the  fifth  sampling  cycle  in  September. 
Although  a  complete  set  of  data  was  not  obtained,  enough  data  was  obtained 
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to  establish  several  trends.  Generally  the  Chattahoochee  stations 
were  rather  low  in  fecal  coliforms  with  most  stations  under  100/100  ml. 
Stations  05  and  06  near  the  lower  end  of  the  Chattahoochee  were  higher 
with  values  ranging  from  100/100  ml  to  600/100  ml.  The  Flint  River 
stations  were  significantly  higher;  especially  during  cycle  2  when 
the  count  reached  2500/100  ml.  Reservoir  stations  as  well  as  Spring 
Creek,  Fish  Pond  Drain  and  stations  B1  and  B2  were  all  low  in  coli¬ 
forms.  State  standards  for  coliforms  are  1000/100  ml  in  Georgia  for 
waters  classified  for  fishing  and  200/100  ml  in  Florida  for  Class  H 
waters,  (Recreation  -  Propagation  and  Management  of  Fish  and  Wildlife) 
so  coliform  counts  did  exceed  these  standards  several  times  through¬ 
out  the  study.  Fecal  strep  counts  tended  to  be  highest  on  the  Apala¬ 
chicola  and  Chattahoochee  and  low  In  the  reservoir  itself  along  with 
Spring  Creek  and  on  the  Flint  River.  Fecal  coliform  to  fecal  strep 
ratios  as  shown  in  Appendix  D  tend  to  indicate  that  human  sources  of 
contamination  predominate  on  the  Flint;  and  agricultural  sources  on 
the  Chattahoochee. 


Sediments 


Complete  surface  sediment  data  and  gradation  curves  are  pre¬ 
sented  in  Appendix  L. 

Physically,  the  sediments  in  the  Chattahoochee,  Flint  and 
Apalachicola  Rivers  can  be  considered  sand.  Sediments  in  the  reser¬ 
voir  itself  range  from  sand  at  station  10  to  loam  at  station  11.  A 
physical  description  and  classification  of  the  sediment  at  each 
station  is  presented  in  Table  7.  Generally,  values  for  volatile 
solids  and  total  organic  carbon  (TOC)  tended  to  depend  on  the  physi¬ 
cal  nature  of  the  sediments.  Those  stations  which  were  composed 
primarily  of  sand  were  low  in  volatile  solids  and  TOC.  The  stations 
with  a  somewhat  higher  percentage  of  silts  and  clays,  which  are 
characterized  as  loamy  sands  and  sandy  loams  and  loam,  such  as 
stations  07,  09,  11,  13,  14,  and  15  had  higher  values  for  volatile 
solids  and  TOC.  Similarly,  oil  and  grease  and  nutrient  levels 
(measured  by  total  Kjeldahl  nitrogen  (TKN)  and  total  phosphorus) 
were  higher  at  those  stations  characterized  as  sandy  loam  or  loam. 

Metals  analyses  were  run  on  the  sediments  for  Cu,  Fe,  Pb,  Mn, 
Hg,  Cd,  Ni ,  Zn,  As  and  Cr.  The  highest  values  for  these  parameters 
were  found  at  station  14  in  Spring  Creek  (see  Appendix  L)  with  con¬ 
centrations  for  all  the  metals  except  arsenic  ranging  from  4  to  10 
times  higher  than  anywhere  else  in  the  study  area.  The  reason  for 
these  higher  levels  is  presently  unknown. 

Pesticide  concentrations  were  generally  below  detection  limits 
although  levels  of  PCB  and  2-4D  were  found  at  some  stations.  Station 
03  on  the  Chattahoochee  and  station  09  in  the  reservoir  showed  the 
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highest  concentrations  of  both  PCB  (AR1260)  and  2-4D  as  follows: 

Station  03  Station  09 


PCB(AR1260)  419  ppb  365  ppb 

2-40  569  ppb  275  PPb 

PCB(AR1260)  was  generally  highest  in  the  Chattahoochee  River  stations 
(mean  188  yg/kg  for  stations  1-6)  and  also  high  in  the  Apalachicola 
River  (mean  172  yg/kg  for  stations  18  and  19)  compared  to  the  other 
stations.  Values  in  the  Flint  River,  Fish  Pond  Drain,  and  Spring  Creek 
were  all  less  than  1.5  yg/kg.  The  levels  of  2,4D  were  also  highest  in 
the  Chattahoochee  River  stations  (mean  118  yg/kg)  and  at  station  9  as 
noted  above.  The  values  for  the  remaining  stations  were  all  below 
6  yg/kg.  Again,  the  reason  for  this  concentration  distribution  is 
presently  unknown  partially  due  to  the  limited  sampling  dates. 


Corbicula 


Corbicula  were  found  at  stations  08,  12,  15,  16  and  19  during 
cycle  4  in  August.  Heavy  metals  analyses  were  run  on  all  five  samples. 
Chlorinated  hydrocarbon  analyses  were  conducted  only  on  the  samples 
from  stations  12  and  19  because  these  were  the  only  sites  where  suffi¬ 
cient  Corbicula  were  found.  The  results  of  these  analyses  are  shown 
in  Appendix  K."  Heavy  metal  concentrations  in  Corbicula  tissues  ranged 
from  just  above  to  2.3  times  the  detection  limit  for  selenium  to  44-65 
times  the  detection  limit  for  lead.  Tissue  heavy  metals  concentrations 
exhibited  very  poor  correlations  with  corresponding  sediment  metals 
concentrations,  i.e.  all  r*  <0.70.  Of  the  seven  heavy  metals  for  which 
tissue  analyses  were  performed,  a  Food  and  Drug  Administration  (FDA) 
Action  Level  has  been  established  only  for  mercury,  1.0  ppm  for  shell¬ 
fish,  approximately  an  order  of  magnitude  above  the  highest  observed 
tissue  concentration.  Of  the  18  chlorinated  hydrocarbons  analyzed  only 
two,  chlordane  and  endosulfan  sulfate,  were  detected  In  Corbicula 
tissues  from  either  of  the  two  sites  where  sufficient  samp! e  volume 
was  obtained.  An  FDA  Action  Level  for  fish  of  0.3  ppm  has  been  es¬ 
tablished  for  chlordane.  This  level  is  over  7  times  the  highest  level 
observed  (FDA,  1979). 


Algal  Growth  Potential 

The  ability  of  the  waters  of  Lake  Seminole  to  support  algal 
growth  was  measured  three  times  during  Phase  I  of  the  project.  Eleven 
stations  (Table  3)  were  analyzed  during  cycle  1  (April),  cycle  3  (July),  and 
cycle  5  (September).  The  complete  data  base  Including  background 
water  quality  analyses  of  the  nitrogen  and  phosphorus  forms  and  con¬ 
centrations  occurring  in  the  samples  assayed  for  algal  growth  potential 
are  shown  in  Appendix  G.  The  AGP  results  submitted  to  the  Environmental 
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Protection  Agency's  Data  Storage  and  Retrieval  System  (STORET  Code 
70988)  consists  of  the  mean  of  the  average  of  the  12  day  and 
14  day  qrowth  in  the  unspiked  water.  Due  to  poor  growth  of  test 
algae  after  day  10  In  the  Algal  Growth  Potential  test  for  the  third 
sampling  cycle  in  July,  the  test  had  to  be  concluded  and  was  rerun. 

For  assays  of  stations  12,  13  and  15  some  of  the  EDTA  spiked  replicates 
were  omitted  due  to  insufficient  sample  volume.  In  addition,  two 
replicates  at  station  12  were  inadvertently  omitted  from  the  counting 
procedure  (see  Appendix  G).  In  general  the  chemical  analyses  showed 
that  dissolved  ortho-phosphate  was  released  from  the  condensed  phosphate 
fraction  during  autoclaving.  Total  soluble  inorganic  nitrogen  (TSIN) 
also  increased  slightly  in  many  of  the  samples  due  to  autoclaving. 

Most  of  these  increases  were  due  to  ammonia  released  from  the  organic 
nitrogen  fraction.  Total  Kjeldahl  nitrogen  and  total  phosphorus  de¬ 
creased  slightly  in  most  samples  after  processing. 

In  general,  the  condensed  phosphorus  and  organic  nitrogen 
fraction  was  not  used  for  algal  growth.  Results  of  the  replicated 
spiked  and  unspiked  samples  counted  at  12  and  at  14  days  agreed  within 
the  +20  percent  precision  considered  acceptable  for  the  results  of 
this  type  of  assay. 

Table  8  summarizes  the  overall  mean  algal  growth  potential 
and  primary  limiting  nutrient  as  determined  by  analysis  of  nitrate, 
ortho-phosphate  and  EDTA  spikes.  The  algal  biomass  produced  in  the 
unspiked  lake  water  is  indicative  of  moderately  high  to  high  pro¬ 
ductivity  as  defined  by  Miller  et  al_.  1974.  These  authors  surveyed 
algal  growth  potential  in  49  lates  and  set  up  four  categories  of 
relative  productivity  based  on  algal  growth  potential: 

Low  0  -  0.1  mg  1"* 

Moderate  0.11  -  0.8  mg  1"* 

Moderate  High  0.8  -  6.0  mg  1“1 
High  6.0  -  20.0  mg  l'1 

Comparing  the  algal  growth  potential  categories  with  trophic  state  as 
defined  by  other  characteristics,  Miller  et_al.  1974  found  that  lakes 
with  moderately  high  or  high  algal  growth  potential  were  classed  as 
eutrophic . 

The  algal  growth  potential  in  the  reservoir  proper  (stations  09, 
10,  11,  13,  and  15)  decreased  over  the  course  of  the  summer.  Algal 
growth  potential  at  station  18,  below  the  dam,  followed  the  pattern 
of  the  reservoir  stations.  Stations  12  and  14,  located  in  relatively 
isolated  areas  of  the  reservoir  showed  a  much  lower  algal  growth  po¬ 
tential  than  the  reservoir  or  the  river  stations. 

The  stations  located  upstream  in  both  the  Flint  (station  16) 
and  Chattahoochee  (stations  06  and  07)  Rivers  generally  had  higher  algal 
growth  potentials  than  the  stations  located  in  the  main  body  of  the 
reservoir.  Station  16,  located  below  the  city  of  Bainbridge,  GA,  had 
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TABLE  8 


LAKE  SEMINOLE  WATER  DUALITY  MANAGEMENT  STUDY 
SUMMARY  OF  ALGAL  GROWTH  POTENTIAL  RESULTS  FOR 
PHASE  I  (APRIL,  1978  THROUGH  NOVEMBER,  1978) 


Algal  Growth  Potential  (mg  l'1)1 
and  Primary  Limiting  Nutrient(s) 

(N  or  P) 2 

Station  Cycle  1  Cycle  3  Cycle  5 

Number _ April  17-21,  1978  July  17-20,  1978  Sept.  25-27,  78 


06 

9. 53(P) 

5.89(N) 

7.66(P) 

07 

8. 89(P) 

6. 1 9  ( N ) 

8. 27 ( N ) 

09 

7 . 81  ( P ) 

4. 94(N,P) 

4. 39(N) 

10 

8.41(P) 

3.47 (N) 

3. 12(N) 

11 

9. 75 (P ) 

5. 63(N) 

2.8l(N) 

12 

1 . 45 (P ) 

2.36(P) 

1 . 44 ( N ) 

13 

11 . 4 (P ) 

5. 22 (P ) 

4 . 77  ( P ) 

14 

3. 62 ( P ) 

2. 40(P) 

2.11(P) 

15 

14. 9(P) 

5. 16(P) 

8. 94(P) 

16 

13 . 4 (P ) 

14.7 (P ) 

23 . 9( N ) 

18 

10. 3(P) 

5 . 72  ( P ) 

3.29(N) 

NOTES: 

1.  Mean  of  both  12  and  14  day  counts  with  no  nutrients  added. 

2.  (N)  =  Limited  by  total  soluble  inorganic  nitrogen 
(P)  =  Limited  by  available  phosphorus 
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the  highest  overall  algal  growth  potential  of  all  stations.  No  toxic 
responses  were  evident  in  the  algal  assay  data  at  this  station  even 
though  other  biological  population  measurements  (phytoplankton,  ATP, 
zooplankton)  suggest  that  a  toxic  impact  may  limit  plankton  population 
development  in  the  reach  below  Bainbridge.  If  a  toxic  factor  is  pre¬ 
sent  at  station  16  it  is  apparently  removed  by  autoclaving  and/or 
filtration. 

The  results  of  nitrate,  phosphate  and  EDTA  spiked  tests  show 
that  trace  metals  do  not  limit  algal  growth  response.  Areal  differen¬ 
tiation  of  the  primary  limiting  nutrient  occurred  during  the  course 
of  the  summer.  During  the  spring  the  entire  reservoir  was  phosphorus 
limited.  As  shown  in  Table  8  many  areas  became  nitrogen  limited  over  the 
course  of  the  summer  months.  At  the  present  time,  the  reason  for  this  is 
uncertain. 


Phytoplankton 

In  general,  the  Lake  Seminole  phytoplankton  counts  show  what 
one  would  expect  (Fogg,  1975)  in  an  impoundment  system.  During  the 
April  sampling  period,  the  water  temperature  ranged  from  18  to  23°C. 
Diatoms  made  up  the  largest  percentage  (77%)  of  the  phytoplankton 
association  with  Melosira  distans  being  the  most  abundant  (Appendix 
H).  Asterionella  formosa,  which  prefers  cooler  water  (Werner,  1977), 
was  also  found  during  April  (Appendix  H). 

As  the  water  temperature  increased  during  the  summer  (27  to 
30°C  during  the  August  and  September  sampling  periods)  there  was  a 
shift  in  the  algal  plankton  association  from  diatoms  which  prefer 
temperatures  below  30°C  to  blue-green  algae  which  can  grow  well 
above  34°C  (Werner,  1977).  During  both  August  and  September,  blue- 
green  algae  made  up  76  percent  of  the  plankton  association  (Table  9). 
During  this  time  of  the  year,  there  was  also  a  shift  from  phosphorus 
to  Inorganic  nitrogen  being  the  limiting  factor  at  many  stations 
(Table  8).  Many  of  the  blue-green  algae  found  are  capable  of 
nitrogen  fixation  and  would  be  able  to  grow  well  even  where  nitrogen 
was  limiting. 

During  the  sampling  periods,  no  algal  blooms  of  only  one  or 
two  species  were  observed.  The  lack  of  a  spring  and/or  fall  phyto¬ 
plankton  bloom  may  have  been  the  result  of  the  high  turbidity  in  the 
rivers  since  this  is  a  known  effect  of  high  turbidity  (Werner,  1977). 
Instead  there  was  a  gradual  phytoplankton  increase  from  an  average  of 
1,951  cells/ml  in  April  to  14,729  cells/ml  in  September.  Generally, 
the  reservoir  stations  (09,  10,  11,  and  13)  had  higher  numbers  of 
cells/ml  than  these  overall  averages.  Stations  01,  02,  and  03  on  the 
Chattahoochee  River  had  higher  population  densities  than  average  also, 
probably  due  to  high  algal  densities  in  the  reservoir  upstream  of 
these  stations.  At  the  other  extreme,  stations  16  and  particularly 
17  had  drastically  lower  than  average  phytoplankton  densities  (Table 
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Cunulative  ceP  density  (Cells/ml)  for  all  stations  per  cycle. 
Percent  of  total  cimulatlve  cell  density  for  all  stations  per  cycle. 


10).  The  reason  for  this  is  unknown  but  could  suggest  either  a  toxic 
response  from  materials  entering  the  Flint  River  upstream  or  the  Flint 
River  may  normally  have  low  phytoplankton  populations.  A  study  to 
further  investigate  this  is  currently  being  proposed. 

Of  the  diatom  species  found,  most  were  characteristic  of  water 
with  a  pH  near  7.0  (Partick  and  Reimer,  1966,  1975).  Only  a  few 
frustules  of  genera  characteristic  of  low  pH  (acidic  water)  such  as 
Eunotia ,  Tabel lari  a ,  and  Pinnul ari a  were  found.  These  were  probably 
washed  into  the  system  from  a  tributary  or  in  runoff. 

A  complete  listing  of  phytoplankton  cell  densities  by  taxa  at 
each  station  is  given  in  Appendix  H. 


Zooplankton 

The  results  of  the  Lake  Seminole  zooplankton  counts  are  shown 
in  Appendix  I.  The  data  show  the  distribution  of  various  taxonomic 
groups  and  population  size  at  19  stations  within  the  study  site  as 
shown  on  Figure  1.  Table  11  is  a  summary  of  the  number  of  taxa  and 
population  density  at  each  station  during  the  survey. 

The  summary  table  shows  evidence  of  an  impact  at  stations  16  and 
17  similar  to  that  shown  for  phytoplankton.  There  is  a  marked  reduc¬ 
tion  in  zooplankton  at  these  two  stations  with  station  17  generally 
having  fewer  organisms  than  station  16.  As  with  the  phytoplankton,  a 
study  to  further  investigate  these  low  zooplankton  densities  is 
currently  being  proposed. 

Zooplankton  were  most  abundant  during  cycle  5  in  September  with 
a  mean  station  concentration  of  96  organisms/1.  Phytoplankton  densities 
were  also  greatest  during  this  month  (Table  9).  During  cycles  3 
through  6,  the  Rotifera  comprised  50-91  percent  of  the  total  zooplank¬ 
ton  populations.  In  April  and  June  however,  cladocerans  comprised  56 
and  32  percent,  respectively,  of  the  total  zooplankton  populations 
and  were  the  most  abundant. 

Considering  the  total  number  of  species  shown  in  Table  11, 
there  is  little  variation  in  the  number  of  taxa  found  at  each  station 
during  the  year. 

Irmature  copepods  represented  the  most  abundant  form  of  arthro¬ 
pods.  Bosmia  and  Diaphanosoma  were  the  predominant  genera  of  clado¬ 
cerans  found  during  the  year. 
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NOTES:  1.  See  Appendix  H. 

2.  Less  than  300  units  counted  per  sample  due  to  paucity  of  organisms  and  much  silt  in  sample. 

3.  Less  than  150  units  counted  per  sample  due  to  paucity  of  organisms  and  much  silt  in  sample. 

4.  Minimum  of  300  units  changed  to  150  units  via  WAR  letter  to  COE  on  October  10,  1978. 

5.  No  sample  collected  due  to  low  water  conditions  and  boat  and  motor  problems. 


TABLE  11 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
SUMMARY  OF  ZOOPLANKTON  ORGANISM  CONCENTRATIONS  AND  NUMBER  OF  TAXA  OBSERVED 
AT  EACH  STATION  SAMPLED  DURING  PHASE  I  (APRIL,  1978  THROUGH  NOVEfBER,  1978) 
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ATP  Test  Results 


The  ATP  concentration  from  the  depth  integrated  water  sample  at 
each  station  ranged  from  5  ng/1  to  563  ng/1.  The  highest  value  was 
found  at  station  13  during  the  June  1978  sampling  period.  The  ATP 
results  are  shown  in  Table  12. 

Comparison  of  phytoplankton  densities  (Table  10)  to  ATP  con¬ 
centrations  (Table  12)  at  each  station  shows  that  the  correlation 
between  them  is  poor.  This  is  because  of  the  great  difference  in 
cell  size  of  the  organisms.  A  diatom  such  as  Navicula  cryptocephala 
may  be  40  u  long  and  18  v  wide  in  contrast  to  a  blue-green  alga  such 
as  Microcystis  incerta  which  has  spherical  1  y  diameter  cells  making 
up  each  colonial  unit.  Therefore,  one  Navicula  cell  would  contain  a 
much  greater  amount  of  ATP  than  a  Microcystis  cell.  For  example,  at 
station  12  on  the  June  1978  trip  the  cells/ml  number  is  high  while 
the  ATP  concentration  is  low.  However,  upon  looking  at  the  organisms 
at  station  12  on  this  date,  it  is  found  that  the  dominant  organisms 
were  Aphanocapsa  del icatissima  and  Merismopedia  glauca  both  of  which 
have  very  small  cell’s’ . 

Since  the  test  includes  ATP  from  phytoplankton,  zooplankton, 
and  bacteria  it  is  reasonable  not  to  expect  a  good  correlation  with 
any  one  of  these  separately  or  with  total  chlorophyll.  Taken  all 
together  however,  the  trend  in  ATP  concentration  tends  to  follow  the 
trends  for  phytoplankton,  zooplankton  and  chlorophyll.  Generally,  the 
highest  ATP  concentrations  were  found  at  the  reservoir  stations  during 
the  summer.  Moderate  to  high  values  were  also  found  in  the  Chattahoochee 
and  Apalachicola  Rivers  with  the  lowest  concentrations  found  in  the  Flint 
River  and  at  station  12. 

Macroi nvertebrates 


The  macroinvertebrate  sampling  results  are  summarized  in 
Appendix  J.  The  Chattahoochee  River  (stations  01  through  07)  supports 
sparse  populations  of  a  few  species  of  benthos  adapted  for  a  shifting 
sand  environment.  These  were  dominated  by  Corbicula  and  turbellarians, 
with  chironomids  and  oligochaetes  being  consistently  present  although 
in  low  numbers.  The  oligochaetes  were  primarily  tubificids  and  a  new 
species  of  Enchytraeidae  (Loden,  1980).  The  Flint  River  stations 
(16  and  17)  were  also  characterized  by  shifting  sands,  however,  the 
species  associations  were  different.  These  were  dominated  by  Corbicula, 
with  oligochaetes,  chironomids  and  turbellarians  as  sub-dominants. 

The  oligochaetes  were  primarily  tubificids  and  naidids.  Benthic 
macroinvertebrate  populations  in  the  Flint  River  did  not  exhibit  the 
depressed  characteristics  recorded  for  zooplankton  and  phytoplankton. 

The  open-water,  "reservoir"  stations  (08,  09,  10,  11,  13,  and  15) 
have  substrates  composed  mostly  of  silt,  clay,  and  detritus.  Here  the 
dominant  benthic  organisms  were  Hexaoenia .  tubificids  and  chironomids. 
Corbicula  and  Chaoborus  were  also  common. 
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TABLE  12 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
SUMMARY  OF  ADENOSINE  TRIPHOSPHATE  (ATP)  CONCENTRATIONS  (no/1)*  FOR  PHASE  I 
(APRIL,  1978  THROUGH  NOVEMBER,  1978) 
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Apalachicola  River  stations  18  and  19  were  located  within  a 
gravel  bed,  a  substrate  much  more  conducive  to  benthic  productivity 
than  the  sands  and  silts  of  the  other  stations.  This  area  was  dominated 
by  Corbicula  and  Potamyia  flava.  Chlronomids,  oligochaetes,  and  tur- 
bellarians  are  also  very  abundant. 

Station  12  was  located  in  a  wide,  shallow,  relatively  stagnant 
area,  with  a  silty  sediment  high  in  detritus  and  dense,  submerged 
aquatic  macrophytes.  The  dominant  benthos  were  Corbicula,  oligochaetes, 
and  chironomids.  Hexaqenia  was  present  but  uncommon.  IT  is  likely 
that  macroinvertebrates  were  much  denser  here  than  the  benthic  data 
indicate,  as  the  abundant  aquatic  macrophytes  could  easily  support 
more  macroinvertebrates  than  the  sediments. 

Station  14  is  similar  to  the  reservoir  stations  in  that  it  has 
silty  sediments  high  in  detritus,  and  the  benthos  was  dominated  by 
Hexaqenia,  tubificids,  and  chironomids,  with  Corbicula  and  Chaoborus 
being  common.  The  number  of  taxa  was  much  higher,  however,  possibly 
due  to  the  very  dense  submerged  macrophytes. 

Evenness  and  Shannon-Weaver  diversity  values  (base  2)  were 
computed  for  the  benthos  and  are  shown  in  Table  13.  The  data  from 
the  three  samples  collected  at  each  station  were  combined  and  the 
values  computed  from  that.  The  values  ranged  from  0.33  to  3.24. 
Comparisons  between  stations  show  that  the  diversities  for  the 
Chattahoochee  River  stations  were  relatively  low  for  stations  01 
through  06  and  ranged  from  0.55  to  1.69  with  an  overall  mean  of 
1.09.  The  highest  diversity  was  found  at  station  14  (Spring  Creek) 
and  ranged  from  2.65  to  3.24  with  an  overall  mean  of  3.03.  The  re¬ 
maining  stations  had  moderate  diversities  including  the  reservoir 
stations  which  had  moderate  diversities  during  April  but  lower  di¬ 
versities  in  July  and  September.  Evenness  values  paralleled  diver¬ 
sity;  where  diversity  was  relatively  high,  evenness  was  relatively 
high,  and  where  diversity  was  low,  evenness  was  low.  "Biomass" 
estimates  also  paralleled  diversity  values. 

Of  the  total  32  Hester-Dendy  artificial  substrate  samplers 
placed  during  Phase  I  work,  only  nine  were  recovered.  All  but  one 
had  densities  around  5000  or  less  organisms  per  square  meter,  or 
about  650  organisms  per  sampling  unit  (see  Table  J7  &  J8) .  The 
exception  occurred  at  Station  18  (cycle  4),  where  total  density  was 
almost  17,000  organisms  per  square  meter.  Due  to  the  lack  of  sampler 
recovery  in  the  reservoir  and  in  the  Chattahoochee  River,  it  is  un¬ 
known  how  this  high  density  compares  to  levels  in  these  areas.  It 
is  assumed  that  it  is  high  due  to  abundant  food  (plankton)  in  the 
reservoir  during  August  (see  Tables  9  &  11)  just  upstream  of  station 
18.  The  diversity  values  of  two  of  the  samplers  were  low  (less  than 
1.7),  while  the  remainder  ranged  from  2.0  to  3.3  (Table  14). 
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TABLE  14 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
SUMMARY  OF  HESTER-DENDY  MACROINVERTEBRATE 
SHANNON-WEAVER  SPECIES  DIVERSITY  (BASE  2)  AND  EVENNESS  FOR  PHASE  I 
(APRIL,  1978  THROUGH  NOVEMBER,  1978) 


Station 


Cycle  2 

June  5-7,  1978 
Shannon-Weaver 
Species  Diversity 

Index  Evenness 


Cycle  4 

Aug.  14-17,  1978 
Shannon-Weaver 
Species  Diversity 


Index 


Evenness 


01 

— 

— 

-- 

— 

02 

— 

— 

— 

— 

03 

-- 

— 

— 

-- 

04 

— 

— 

-- 

— 

05 

-- 

— 

— 

— 

06 

— 

— 

— 

07 

3.101 

0.717 

— 

— 

09 

-- 

-- 

— 

— 

11 

— 

— 

-- 

-- 

12 

2.367 

0.712 

— 

— 

13 

2.001 

0.512 

-- 

— 

14 

-- 

— 

3.327 

0.770 

15 

3.048 

0.718 

-- 

-- 

16 

— 

— 

1.685 

0.390 

18 

2.935 

0.751 

1.312 

0.395 

19 

2.934 

0.751 

-- 

-- 

NOTE: 

(-) 

Indicates  Hester-Dendy  Artificial 
recovered. 

Substrate  Sampler  was 

not 

Macrophytes 

Aquatic  macrophytes  are  probably  the  most  conspicuous  feature 
of  Lake  Seminole.  Reservoir  personnel  have  identified  over  700  taxa 
of  macrophytes  from  aquatic  situations.  Approximately  73  taxa  were 
recorded  in  this  survey  to  be  common  to  abundant  (Appendix  M).  They 
cover  an  estimated  40.1  percent  of  the  area  of  the  reservoir  (Table 
15).  They  have  become  a  severe  nuisance  in  many  locations  such  as 
access  channels  and  boat  ramps.  The  distribution  of  aquatic  macro¬ 
phytes  in  Lake  Seminole  is  shown  In  Figure  4  and  categorized  by 
location  In  Table  16. 

Submersed  vegetation  occurs  almost  everywhere  the  water  Is 
transparent  enough  to  allow  sunlight  to  penetrate  to  the  bottom. 

Emergent  vegetation  occurs  almost  everywhere  the  water  is  shallow 
enough  for  them  to  become  established.  Where  the  water  Is  too  tur¬ 
bid  or  too  deep,  floating  plants  have  the  potential  to  become  very 
dense.  Intensive  spraying  of  herbicides  during  1978  kept  the  float¬ 
ing  plants  to  a  minimum.  However,  In  the  Flint  River  where  hyacinths 
were  reduced  by  herbicide  spraying,  broken  patches  of  floating  algal  mats 
were  present  over  large  areas.  Spraying  has  also  been  conducted  over 
the  last  few  years  in  a  number  of  small  access  channels  and  canals. 

In  every  instance,  though,  aquatic  macrophytes  were  quickly  re¬ 
established,  and  by  the  middle  of  the  following  growing  season  the 
macrophytes  were  once  again  of  nuisance  proportions.  For  this 
reason,  and  due  to  the  very  high  costs,  spraying  has  been  conducted 
generally  only  on  selected  areas  of  high  cultural  use  such  as  boat 
ramps  and  access  channels.  The  morphometry  of  the  reservoir  and  the 
relatively  high  nutrient  inputs  virtually  assure  that  aquatic  macro¬ 
phytes  will  be  a  major  management  problem  for  the  remainder  of  the 
reservoir's  life. 
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TABLE  15 


LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
ESTIMATED  COVERAGE  OF  AQUATIC  MACROPHYTE  ON 
LAKE  SEMINOLE  FROM  1961  THROUGH  1978 


Year 

Estimated 
Coverage 
(Acres ) 

Percent 
of  Total 
(*) 

1961 

6,897 

18.4 

1971 

9,709 

25.9 

1972 

5,542 

14.8 

1973 

14,076 

37.5 

1974 

15,126 

40.3 

1975 

20,580 

54.9 

1977 

23,075 

61.5 

1978 

15,001 

40.1 

NOTE: 

1.  Values  for  1961  through  1977  are  estimated  total  acreages 
of  the  49  most  common  taxa  found  by  the  U.  S.  Army  CorDS 
of  Engineers  personnel  at  Lake  Seminole,  in  their  series 
of  General  Aquatic  Plant  Surveys  of  Lake  Seminole.  1978 
values  are  total  coverage  of  all  aquatic  macrophytes 
found  by  Water  and  Air  Research,  Inc.  Differences  in 
methodologies  Drobably  accounts  for  the  reduction  shown 
for  1978. 


* 
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TABLE  16 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
COVERAGE  OF  AQUATIC  MACROPHYTES  ON  LAKE  SEMINOLE, 
CATEGORIZED  BY  LOCATION  SURVEYED. 


Location 

Acreage  of 

Abundant! 

Veqetation 

Acreage  of 
Intermittent2 
Veqetation 

Total  Acreage 
of  Aquatic 
Macrophytes 
by  Area 

Chattahoochee  River  Area 

1,432 

905 

2,328 

Flint  River  Area 

121 

1,148 

1,269 

Apalachicola  River  Area 

03 

0 

0 

Reservoir  Area 

4,890 

2,930 

7,820 

Spring  Creek  Area 

2,179 

96 

2,275 

Fish  Pond  Drain 

1,309 

0 

1,309 

Totals 

9,922 

5,079 

15,001 

NOTES: 

1  Abundant:  macrophytes  cover  10  percent  or  more  of  the  substrate  area. 

2  Intermittent:  macrophytes  cover  less  than  10  percent  of  the  substrate 

area,  usually  in  scattered  clumps. 

3  No  intermittent  vegetation;  substrate  either  bare  or  abundantly 
vegetated. 
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FIGURE  4 


LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 
DISTRIBUTION  OF  AQUATIC  MACROPHYTES  DURING  PHASE  I 
(APRIL,  1978  THROUGH  NOVEMBER,  1978) 


3 


VQlHOI* 


FIGURE  4  (continued) 
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FIGURE  4  (continued) 


AQUATIC  MACROPHYTES 

■  AREAS  OF  ABUNDANT 
VEGETATION 
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FIGURE  4  (continued) 


FIGURE  4  (continued) 
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SUMMARY 


The  purpose  of  Phase  I  of  the  Lake  Seminole  Water  Quality 
Management  Study  was  the  establishment  of  a  comprehensive  water 
quality,  sediment, and  biological  data  base  at  various  sites  within 
the  impoundment.  In  the  backwater  stretches  of  the  major  tribu¬ 
taries,  and  Immediately  downstream  of  the  outfall  on  the  Apalachicola 
River.  This  data  base  is  to  be  utilized  for  the  combined  purposes  of 
future  reference,  guidance  in  the  Improvement  of  reservoir  operations, 
facilitation  of  coordination  with  state  agencies  in  the  implementation 
of  watershed  pollution  control  measures,  and  identification  of  significant 
water  quality  problems. 

Meteorological,  hydrological,  water  quality,  sediment, and 
biological  data  were  obtained  at  a  total  of  19  main  sampling  stations 
in  Lake  Seminole,  the  Chattahoochee  River,  the  Flint  River,  Spring 
Creek,  Fish  Pond  Drain,  and  the  Apalachicola  River  during  6  sampling 
cycles  from  April  17,  1978  through  November  30,  1978.  Limited  sampling 
and  analyses  were  also  performed  at  5  special  sampling  sites  at  various 
times  during  the  course  of  this  study.  Biological  sampling  included 
bacteria,  phytoplankton,  zooplankton,  macroinvertebrates,  and  aquatic 
plants. 

Average  monthly  flows  through  the  impoundment  ranged  from 
221  m3/sec  during  November  to  1005  m3/sec  during  May.  During  the  study 
period,  the  Chattahoochee  River  accounted  for  60-80  percent  of  the  flow 
into  the  impoundment.  As  a  result  of  operational  procedures  at  the 
Walter  F.  George  Lock  and  Dam  on  the  Chattahoochee  River  upstream  of 
Lake  Seminole,  flows  through  the  Chattahoochee  River  Impoundment  arm 
exhibited  considerable  short  term  variation. 

In  general,  each  of  the  major  impoundment  arms  of  Lake  Seminole 
tended  to  be  well-mixed  both  laterally  and  vertically.  Little  lateral 
variation  and  essentially  no  vertical  stratification  was  observed  in 
tenperature,  dissolved  oxygen,  pH, or  oxidation-reduction  potentials 
during  either  spring  (April)  or  sunnier  (August)  sampling  cycles  during 
which  extensive  in  situ  sampling  was  performed.  Although  surface 
warming  at  most  Take  stations  was  evident  during  the  early  summer 
(June  and  July),  the  shallowness  of  the  impoundment  prevented  the  de¬ 
velopment  of  a  well-defined  thermocllne. 

Average  turbidity  levels  In  the  Chattahoochee  River  were 
approximately  three  times  those  In  the  Flint  River  with  suspended 
solids,  Secchi  disk, and  percent  light  transmittance  exhibiting  the 
same  general  areal  pattern  over  the  course  of  the  study.  Concentra¬ 
tions  of  most  of  the  other  inorganic  water  quality  parameters,  except 
nutrients,  showed  no  significant  areal  or  chronological  patterns.  Con¬ 
centrations  of  all  sampled  metals,  except  iron,  were  generally  low 
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with  no  obvious  areal  patterns.  Concentrations  of  total  iron  at  most 
stations  during  the  spring  and  early  summer  months  exceeded  the  EPA 
criterion  of  1.0  mg/1  for  freshwater  aquatic  life. 

Total  inorganic  nitrogen  ranged  from  0.30  to  0.75  mg/1 
at  Flint  River  stations  to  0.08  to  0.53  mg/1  at  Chattahoochee  River 
stations  with  highest  concentrations  in  the  spring,  decreasing  to  a 
mid-  or  late-summer  minimum  and  increasing  again  in  the  fall.  Total 
phosphorus  concentrations  were  generally  highest  during  June  and  July 
and  lowest  in  the  fall.  In  June,  the  values  were  highest  in  the 
Chattahoochee  River  stations  (mean  of  0.23  mg/1)  but  in  July  they  were 
higher  in  the  reservoir  stations  (mean  of  0.25  mg/1).  In  the  Apalachi¬ 
cola  River,  the  values  were  comparable  to  those  in  the  reservoir  with 
the  values  at  station  19  being  only  slightly  higher  during  cycles  1-3. 

In  general,  based  on  nutrient  content,  the  waters  of  Lake  Seminole 
tended  to  be  moderately  high  to  highly  productive  with  respect  to  the 
production  of  algal  biomass.  On  the  basis  of  potential  algal  production 
alone,  the  system  would  be  classed  as  eutrophic.  During  the  spring,  the 
system  was  phosphorus  limited,  with  many  areas  becoming  nitrogen  limited 
as  the  summer  progressed.  Trace  metals  did  not  appear  to  limit  algal 
growth . 


Phytoplankton  populations  were  characteristic  of  a  system  of 
this  type.  Algal  blooms  consisting  of  only  one  or  two  dominant  species 
were  not  observed  and  may  be  a  result  of  the  relatively  high  turbidity 
of  the  system.  Algal  populations  tended  to  increase  gradually  during 
the  study  from  an  average  of  2000  cells/ml  during  April  to  over  14,500 
cells/ml  in  September,  with  the  corresponding  shift  in  the  plankton 
associations  from  diatoms  to  blue-green  algae  attributable  to  tempera¬ 
ture  as  well  as  nutrient  content.  In  general,  the  lake  stations  and 
the  uppermost  Chattahoochee  River  stations  tended  to  exhibit  higher 
than  average  cell  densities.  Stations  16  and  17  on  the  Flint  River  had 
extremely  low  phytoplankton  densities.  It  is  presently  unknown  if  this 
is  a  toxic  response  or  if  these  low  densities  are  simply  normal  for  the 
Flint  River. 

Zooplankton  assemblages  exhibited  little  variation  in  the  number 
of  taxa  found  at  each  station  during  the  year.  However,  zooplankton 
densities  were  greatest  during  cycle  5  in  September  (overall  mean  of 
96.3  organisms/1).  At  stations  16  and  17  there  was  a  reduction  in  zoo¬ 
plankton  densities  similar  to  that  shown  for  phytoplankton.  Generally, 
station  17  had  fewer  organisms  than  station  16  and  a  study  to  further 
investigate  the  low  zooplankton  and  phytoplankton  concentrations  is 
currently  being  proposed  since  the  reason  for  these  low  densities  is 
unknown.  Copepods  and  cladocerans  represented  the  most  abundant 
arthropods  with  immature  copepods  being  the  most  common. 
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The  bacteriological  quality  In  Lake  Seminole  ranged  from  good 
In  the  upper  Chattahoochee  River  stations  and  at  the  lake  stations 
where  fecal  conform  levels  were  generally  below  100/100  ml,  to  poor 
at  station  17  In  the  Flint  River  In  the  vicinity  of  Balnbrldge  where 
fecal  coliform  concentrations  In  excess  of  2,500/100  ml  were  observed 
in  June.  The  fecal  coliform  to  fecal  streptococci  ratios  tend 
to  Indicate  that  human  sources  of  contamination  predominated  In  the 
Flint  River  and  agricultural  sources  predominated  in  the  Chattahoochee 
River. 


ATP  concentrations  tended  to  follow  the  same  general  trends  as 
phytoplankton,  zooplankton,  and  chlorophyll.  However,  due  in  part  to 
differences  In  total  biomass,  only  a  poor  correlation  existed  between 
Individual  assemblages. 

Bottom  sediments  ranged  from  relatively  clean  sands  in  the 
Chattahoochee,  Flint,  and  Apalachicola  Rivers  to  sand  and  sandy  loams 
in  the  impoundment  Itself.  The  organic  and  nutrient  contents  tended 
to  be  related  to  the  percent  fines.  Heavy  metals  concentrations  were 
generally  low.  The  concentration  of  most  of  the  pesticides  analyzed 
were  below  detectable  limits,  although  levels  of  the  polychlorinated 
biphenyls  (PCB)  Arocblor  1254  and  1260  and  the  herbicide  2-4  D  were 
found  In  sediments  taken  at  most  stations  in  the  Chattahoochee  River 
and  impoundment  at  concentrations  as  high  as  753  pg/kg  dry  weight, 

419  pg/kg  dry  weight,  and  569  ug/kg  dry  weight,  respectively. 

Benthic  macroinvertebrate  populations  tended  to  be  closely 
associated  with  the  nature  of  the  supporting  substrate.  Chattahoochee 
and  Flint  River  stations  exhibited  sparse  populations  adapted  to  a 
shifting  sand  environment,  although  the  species  associations  were 
dissimilar.  Lake  stations  supported  populations  adapted  to  a  sub¬ 
strate  composed  of  finer  sands,  silts, and  clays.  The  sampling  sites 
in  the  Apalachicola  River  were  characterized  by  a  coarser,  more  pro¬ 
ductive  substrate.  Benthic  diversities  ranged  from  relatively  low  in 
the  Chattahoochee  River  to  moderate  in  the  Flint  and  Apalachicola 
Rivers  with  the  diversities  in  the  reservoir  varying  seasonally  from 
moderate  to  low,  with  lowest  diversities  occurring  towards  late 
summer.  Evenness  and  biomass  tended  to  closely  parallel  diversity. 
Recovered  Cqrbicula  were  analyzed  for  7  heavy  metals  and  18  pesticides 
although  sufficient  tissue  was  obtained  at  only  two  stations  for  com¬ 
plete  pesticide  analyses. 

Aquatic  macrophytes  constituted  the  most  conspicuous  feature 
of  Lake  Seminole.  They  were  a  severe  nuisance  in  a  number  of  loca¬ 
tions  such  as  access  channels  and  boat  ramps.  Emergent  and/or  floating 
macrophytes  covered  over  40  percent  of  the  total  reservoir  surface  area 
and  nearly  100  percent  of  the  surface  area  with  a  depth  less  than  2 
meters.  Approximately  73  taxa  were  identified  during  this  study  as 
being  either  common  or  abundant. 


RECOMMENDATIONS  FOR  FUTURE  STUDIES 


The  following  are  areas  which  deserve  consideration  for  future 
studies. 

1.  Macrophytes 

Aquatic  macrophytes  are  well  established  on  over  40  percent  of 
Lake  Seminole,  and  cover  almost  100  percent  of  the  portion  that  is 
less  than  two  meters  deep.  Since  the  macrophytes  are  not  limited  by 
nutrients  or  grazing,  it  is  likely  that  they  will  continue  to  In¬ 
crease  In  extent  until  blocked  by  riverine  currents  or  water  too 
turbid  to  transmit  sunlight.  Even  then,  expansion  may  continue  al¬ 
though  at  a  reduced  rate,  since  siltation  continues  to  slowly 
fill  the  reservoir.  Also,  aquatic  vegetation  increases  the 
rate  of  siltation  (and  organic  matter  deposition),  thus  increasing 
the  rate  of  macrophyte  expansion.  Through  this  process,  aquatic 
macrophytes  may  eventually  cover  the  entire  lentlc  portion  of  the 
reservoir. 

This  situation  Is  a  result  of  several  factors:  (1)  The  re¬ 
servoir  is  generally  very  shallow,  and  in  most  places  the  water  Is 
sufficiently  transparent  to  allow  insolation  to  penetrate  to  the 
bottom  of  the  water  column.  (2)  The  availability  of  nutrients  to 
macrophytes  from  upstream  sources  Is  essentially  unlimited.  (3)  The 
number  of  macrophyte  species  is  so  diverse,  that  even  if  a  "perfect" 
herbicide  could  be  developed  to  completely  eliminate  a  species  from 
the  reservoir,  there  are  dozens  of  species  that  would  be  able  to 
quickly  invade  and  repopulate  the  area.  This  is  readily  borne  out  by 
the  experiences  of  reservoir  personnel  (D.  Vickers,  pers.  comm.), 
where  choked  access  channels  were  sprayed  one  year  for  Species  A,  and 
the  following  year  they  were  choked  with  Species  B. 

Past  management  practices  have  been  limited  to  small  areas  of 
high  user  demand  due  to  the  high  economic  costs.  In  1978,  for  example, 
about  1,080  acres  were  sprayed  or  chopped  for  an  estimated  total  cost 
of  $76,095.  This  is  an  average  cost  of  $70.46  per  acre.  Also,  only 
a  small  portion  of  the  areas  needing  plant  control  were  treated.  Lake 
Seminole  Reservoir  personnel  are  now  asking  for  $195,700  to  treat 
2,000  acres  In  1979  ($98.35  per  acre),  and  $309,525  to  treat  3,050 
acres  In  1980  ($101.48  per  acre). 

Clearly,  these  expensive  measures  can  provide  only  temporary 
relief  from  the  symptoms  of  greater  problems.  It  is  quite  possible 
that  a  more  lasting  and  less  expensive  solution(s)  exists.  Water 
level  drawdowns,  for  instance,  have  proven  very  beneficial  In  various 
lakes  in  Florida.  The  Lake  Seminole  Reservoir  is  a  far  more  complex  sys 
tern  physically  than  the  average  lake,  however.  A  combination  of  several 
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kinds  of  treatments  may  be  necessary  in  this  shallow,  nutrient-rich 
and  most  botanically  diverse  reservoir. 


2.  Intensive  Study  of  Flint  River 

Analysis  of  the  data,  throughout  Phase  I,  identified  a  marked 
reduction  in  phytoplankton,  zooplankton,  chlorophyll,  and  ATP  levels 
in  the  Flint  River  at  miles  24  and  29  (stations  16  and  17,  respectively) 
near  Bainbridge,  Georgia.  It  would  appear  that  the  river  is  contin¬ 
uously  stressed  from  a  source  upstream  from  station  17  unless  the  Flint 
River  naturally  has  low  plankton  densities.  Since  station  17  represents 
the  northern  extremity  of  the  present  study,  the  limits  of  these  condi¬ 
tions  were  not  defined.  The  cause  of  this  stress  is  unknown,  but  it 
does  not  appear  to  be  physical  in  nature  —  no  gradients  were  observed 
with  temperature,  dissolved  oxygen,  conductivity,  or  pH  from  stations 
15  through  17.  Therefore,  a  study  should  be  conducted  to  determine  the 
cause,  extent,  and  magnitude  of  this  possible  environmental  impact, 
which  is  identified  by  the  plankton  density  decreases. 

This  has  the  potential  for  an  ideal  study  that  would  result  in 
the  full  identification  of  a  specific  environmental  impact.  It  is 
hoped  that  this  project  can  be  implemented  as  soon  as  possible  so 
that  the  proposed  studies  can  be  integrated  into  the  ongoing  project 
and  that  the  cause-effect  relationships  of  this  impact  can  be  estab¬ 
lished. 


PARTICIPATING  STUDY  TEAM 
Water  and  Air  Research,  Inc. 


A  project  team  of  engineers,  biologists,  chemists,  and  technicians 
conducted  the  study.  The  overall  project  manager  was  Dr.  J.  H.  Sullivan,  Jr. 
with  the  assistance  of  Mr.  R.  Blum,  Mr.  B.  Bailey  and  Mr.  J.  Nichols 
in  logistics,  data  analysis  and  field  activities.  Dr.  H.  D.  Putnam 
served  as  coordinator  and  advisor  for  the  biological  activities. 

Mr.  B.  Pruitt  and  Mr.  M.  Hein  were  responsible  for  the  field  and  in-house 
biologic  efforts  with  the  assistance  of  Ms.  P.  Dickinson. 

Mr.  B.  Bailey  was  responsible  for  the  coordination  of  field 
water  quality  sampling  and  reporting.  Analytical  procedures  were 
supervised  by  Ms.  C.  Hackett  and  Dr.  M.  Keirn  with  the  assistance  of 
Ms.  Maria  Neves,  Mr.  L.  Larson,  Mr.  P.  Nathanson,  Mr.  M.  Timpe  and 
Ms.  P.  Dickinson.  Dr.  M.  Keirn  coordinated  the  Algal  Growth  Potential 
test  work.  Mr.  J.  Nichols  supervised  and  coordinated  all  the  com¬ 
puterized  data  handling  with  the  assistance  of  Mr.  M.  Timpe.  Field 
personnel  included  Mr.  R.  Blum,  Mr.  B.  Bailey,  Mr.  B.  Pruitt,  Mr.  M. 

Hein,  Mr.  M.  Timpe  and  Mr.  M.  Putnam.  The  final  copy  was  produced  by 
Ms.  J.  Dorsey,  Ms.  P.  Paschall,  Ms.  D.  Nickelson  and  Ms.  C.  Pagnozzi. 


U.  S.  Army  Corps  of  Engineers 
Mobile  District 

Mr.  Joseph  Boda,  Environmental  Engineer,  was  the  contract  manager 
responsible  for  contractual  compliance,  data  reliability,  and  final  report 
acceptability.  Dr.  Diane  Findley,  Ecologist,  provided  biological  support 
to  substantiate  data  accuracy  and  report  quality. 


South  Atlantic  Division  Laboratory 

Mr.  James  Nowland,  Chemist,  and  Mr.  Herbert  Miller,  Jr.,  Chemist 
provided  assistance  on  chemical  data  reliability. 
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A-6 
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A- 7 

TABLE  A-l 


STREAM  FLOWS  - 

MONTHLY  AVERAGES 

(cfs) 

Chattahoochee1 

River 

at  Andrews 

Lock  &  Dam 

Flint  River1 
at 

Newton,  Ga. 

Spring  Creek1 
near  Iron 
City,  Ga. 

2 

JinT 

Woodruff 
Lock 
&  Dam 

April 

10906 

7349 

NA 

24777 

May 

18383 

9711 

NA 

35488 

June 

8850 

4468 

NA 

17181 

July 

6086 

2821 

NA 

11860 

August 

11769 

4311 

440 

18979 

September 

7679 

2047 

NA 

10920 

October 

6482 

2118 

43 

9439 

November 
(through  5th) 

4554 

2114 

33 

7821 

Source: 

^USGS,  Water  Resources  Division,  Doraville,  Georgia 
2U.S.  Corps  of  Engineers,  Mobile,  Alabama 

Note:  NA  =  Data  not  available. 


A-l 
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TABLE  A-2 

DAILY  AVERAGE  STREAM  FLOWS  (cfs) 
CYCLE  1 


Apri  1 


Chattahoochee1 

River 

at  Andrews 

Lock  &  Dam 

Flint  River 
at 

Newton,  Ga. 

Jim  Woodruff 
Lock  &  Dam 

9 

1850 

6160 

12395 

10 

6330 

4460 

14478 

11 

6880 

4990 

14481 

12 

7000 

5280 

14595 

13 

23100 

5360 

32431 

14 

31800 

7470 

43877 

15 

12700 

9460 

35549 

16 

2380 

10300 

21042 

17 

11800 

10500 

21340 

18 

18400 

10400 

41645 

19 

31520 

10100 

46749 

20 

30700 

10200 

53337 

21 

23200 

10500 

42192 

22 

10900 

10500 

27461 

Source: 

*USGS,  Water  Resources  Division,  Doraville,  Georgia 
2 

U.S.  Corps  of  Engineers,  Mobile,  Alabama 


Note:  Daily  Average  Flows  were  not  available  for  Spring  Creek. 


TABLE  A- 3 

DAILY  AVERAGE  STREAM  FLOWS  (cfs) 
CYCLE  2 


Chattahoochee* 

River 

at  Andrews 

Lock  &  Dam 

Flint  River 
at 

Newton,  Ga. 

Jim  Woodruff 
Lock  &  Dam 

28 

962 

3690 

13417 

29 

9500 

3340 

14087 

30 

10310 

4530 

14001 

31 

10292 

5190 

14127 

1 

10332 

500 

14659 

2 

10531 

4070 

16971 

3 

2255 

4360 

18947 

4 

3817 

5070 

16991 

5 

13231 

6220 

17060 

6 

12639 

6160 

19891 

7 

10349 

6260 

28056 

8 

16758 

5600 

26296 

9 

24823 

5310 

33345 

10 

9446 

5430 

31549 

Source: 

*USGS,  Water  Resources  Division,  Doraville,  Georgia 
2 

U.S.  Corps  of  Engineers,  Mobile,  Alabama 
Note:  Daily  Average  Flows  were  not  available  for  Spring  Creek. 
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TABLE  A- 4 

DAILY  AVERAGE  STREAM  FLOWS  (cfs) 
CYCLE  3 


Chattahoochee1 

River 

at  Andrews 

Lock  &  Dam 

Flint  River1 
at 

Newton,  Ga. 

Jim  Woodruff1 
Lock  &  Dam 

9 

1062 

2500 

11190 

10 

8660 

2370 

11604 

11 

9268 

2620 

11536 

12 

9352 

2860 

11287 

13 

9284 

2870 

10904 

14 

9144 

2830 

11632 

15 

1461 

2770 

11606 

16 

1003 

3150 

10899 

17 

8110 

3640 

10920 

18 

9390 

4560 

11413 

19 

6470 

4250 

13902 

20 

5187 

3650 

13980 

21 

7277 

3520 

11493 

22 

2040 

3560 

11863 

Source: 

^USGS,  Water  Resources  Division,  Doraville,  Georgia 
2 

U.S.  Corps  of  Engineers,  Mobile,  Alabama 
Note:  Daily  Average  Flows  were  not  available  for  Spring  Creek. 
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TABLE  A- 5 

DAILY  AVERAGE  STREAM  FLOW  (cfs) 
CYCLE  4 


Chattahoochee*  Flint  River* 

River  at 

at  Andrews  Newton,  Ga. 

Lock  &  Dam 


Jim  Woodruff 
Lock  &  Dam 


6 

1231 

3940 

11168 

7 

12200 

3530 

14189 

8 

11700 

4110 

14130 

9 

13000 

3450 

23713 

10 

21300 

4160 

25798 

11 

23500 

4420 

28836 

12 

12700 

5950 

24004 

13 

2470 

7010 

20660 

14 

12400 

7120 

22189 

15 

11900 

7640 

25036 

16 

15100 

7280 

24517 

17 

15100 

6570 

23261 

18 

15200 

5370 

26195 

19 

6940 

4156 

18788 

Source: 

*USGS,  Water  Resources  Division,  Doraville,  Georgia 
2 

U.S.  Corps  of  Engineers,  Mobile,  Alabama 


Note: 


Daily  Average  Flows  were  not  available  for  Spring  Creek. 


TABLE  A- 6 

DAILY  AVERAGE  STREAM  FLOW  (cfs) 
CYCLE  5 


Chattahoochee* 

River 

at  Andrews 

Lock  &  Dam 

Flint  River* 
at 

Newton,  Ga. 

Jim  Woodruff 
Lock  &  Dam 

Sept.  17 

4600 

1730 

10579 

18 

9980 

1950 

10578 

19 

9970 

2300 

10563 

20 

10200 

2380 

10582 

21 

8220 

2360 

10029 

22 

4000 

2480 

9870 

23 

964 

2410 

9444 

24 

1377 

1900 

9870 

25 

8185 

1680 

9444 

26 

8998 

1800 

9654 

27 

8767 

1610 

9582 

28 

8792 

1570 

9368 

29 

8690 

1670 

9329 

30 

1601 

1690 

9350 

Source: 

*USGS, 

,  Water  Resources  Division, 

Doraville,  Georgia 

2U.$. 

Corps  of  Engineers,  Mobile 

,  Alabama 

Note:  Daily  Average  Flows  were  not  available  for  Spring  Creek. 


TABLE  A- 7 

DAILY  AVERAGE  STREAM  FLOW  (cfs) 
CYCLE  6 


Nov.  19 
20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

Dec.  1 
2 


Chattahoochee* 

River 

at  Andrews 
Lock  &  Dam 

1000 

4170 

6030 

5830 

6030 

5990 

2500 

928 

3890 

6420 

6140 

6220 

4000 

986 


Flint  River* 
at 

Newton,  Ga. 


NA 


Jim  Woodruff 
Lock  &  Dam 


7579 

7475 

7352 

7575 

7575 

7332 

7390 

7254 

7349 

7432 

7461 

7695 

NA 

NA 


Source: 

*USGS,  Water  Resources  Division,  Doraville,  Georgia 
? 

U.S.  Corps  of  Engineers,  Mobile,  Alabama 

Note:  Daily  average  flows  were  not  available  for  Spring  Creek  or 
the  Flint  River. 
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2.6 

3.9 

• 

MANGANESE,  dissolved  (  ug  mn/l) 

<  50 

<  50 

<  50 

<  50 

• 

MANGANF5E.  TOTAL  1  UG  MN/L) 

130 

140 

120 

1  50 

POTASSIUM.  TOTAL  (MG  K/L) 

1.6 

1.6 

1.6 

1  .6 

• 

SCOluM,  TOTAL  (MG  NA/L ) 

4,37 

4  .27 

4.37 

5.93 

a 

ZINC.  TOTAL  (US  ZN/L) 

NUTP ICNTS 

30 

20 

70 

20 

t 

• 

a 

CATPCN.  DISSOLVED  ORGANIC  IMG  C /L 1 

<  fl. 

S. 

<  8. 

7. 

a 

CAnCN.  TOTAL  OPGAMf  (MG  C/L) 

5. 

5. 

5. 

7# 

C  ARGON  OK  X  IDE  (MG  C02/L) 

4.2 

2.5 

2.5 

2.9 

a 

MTnCGCN.  TOTAL  AMMCMA  (MG  N/L) 

0.09 

o.to 

0  •  1 1 

0. 09 

a 

NIYOrC.FN.  Nl  T  r  AT  FAN  1  TUIT  c  IMG  N/L  1 

0.11 

0.14 

0. 12 

0.  1  1 

MTTC&fn,  TCTAL  INORGANIC  IMG  N/L) 

0.20 

0  .24 

0.23 

0.  20 

• 

NITROGEN,  TOTAL  KJELDAHL  (MG  N/L) 

0.  5 

0.6 

0.5 

0.5 

a 

NITCOC*"N.  total  ORGANIC  (  MG  N/L) 

0.  4 

0.4 

0.4 

0  .4 

NITncGEN,  total  IMG  N/L) 

0.  6 

0.6 

0.6 

0.6 

a 

COT  H?PHL  SON  AT  r  ,  DIG  SOL  VC  0  (MG  P/L  ) 

<0.0  1 

<0.0  1 

O.CI 

0.  01 

• 

phosphorus.  total  img  p/l  ) 

0.00 

0  .Ou 

O.CG 

0.  06 

a 

j 
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PArAv:rT5R  name  UMTS) 


PHYSICAL  DATA 

M  I  SCELLANEDUS  OATA 

X-SrCTJHN  LOC  (XENTM  *-3K  LK  UPST) 
SAMOLF  DEPTH  (METcftSI 

FIELD  MS ASUPC  *F.NTS 

mat tp  temperature  (dcg  c) 

SPEC  CruD'JCT  ANCE  .  FlO  (UMHC/CM  2  CC  ) 
OXIDATION  REDUCTION  POTENTIAL  (MV) 

DISSOLVED  OXYGEN,  ELECTRODE  (MG/L) 
PM  (STD  UNITS) 

L A0  ORA  TORY  OATA 

COLOR  (PT-CO  UNITS) 

TunniniTY.  macm  tureidimcter  (ftu> 
TOTAL  FILTERA3LE  RESIDUE  (MG/L) 

TOTAL  NONF  ILTFRAOLE  RESIDUE  I  MG/L) 

CHEMICAL  OATA 

MINERALS  AND  METALS 

ALKALINITY,  TOTAL  (MG  CAC03/L) 
CHLORIDC  (MG  CL/L) 

SULFATE,  DISSOLVEO  (MG  S04/L) 

SULFIDE.  TOTAL  (MG  S/L ) 

CALCIUM,  TOTAL  (MG  CA/L) 

HARDNESS.  TOTAL  (MG  CAC03/L  ) 

IRON.  OISTOLVr.D  (  UG  FC/Ll 
IRON.  TOTAL  (  UG  FE/L) 

MAGNESIUM,  TOTAL  (MG  MG/L) 

MANGANESE,  DI3SCLVEC  (UG  MN/L ) 
MANGANESE.  TOTAL  (UG  MN/L) 
POTASSIUM,  TOTAL  (MGK/L) 

SODIUM,  TOTAL  (MG  NA/L) 

2  t  NC  .  TOTAL  (  UG  7.  N/L) 

NUT PIC  NTS 

TARPON.  DISSOLVED  ORGANIC  (MG  C/ L ) 
CAKjCK,  TOTAL  ORGANIC  (MS  C/L I 
CABDCN  DIOXIDE  (MG  CC2/L  I 

NITRCGCN.  total  AMMONIA  ( mg  N/L) 
NITROGEN,  NJ TF ATE  AN  I  TP |  (MG  N/L) 
NITROGEN,  TOTAL  INORGANIC  (MG  K/L I 

NITROGEN,  TOTAL  K  JEL  C  A  hi.  (MG  N/L) 
NITROGEN,  TOTAL  ORGANIC  (MG  N/L) 
NITROGEN,  TOTAL  (MG  N/L) 

CPTnrOHCS’MAT: ,  DISSOLVED  (MG  P/L) 
PHOSPHORUS,  TCI AL  ( MG  P/L) 
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STATI ns 

3T  ATI  JN 

ST  A  T I  IN 

, 

• 

ST  AT  ION 

OS 

or 

07 

, 

07 

9/1 7/70 

A/  17/76 

H/ 16/74 

, 

, 

, 

, 

3/1  C/71 

SO  • 

50. 

20. 

• 

, 

• 

• 

60. 

1  *3 

1  •  0 

1.0 

• 

, 

7.  3 

29.  0 

29.0 

29.0 

, 

• 

2e  .  0 

60. 

es. 

90. 

• 

90. 

— 

3eo 

• 

, 

390 

7,0 

6  •  9 

7.0 

, 

6  •  T 

7.  I  0 

7.20 

7.  20 

, 

• 

7.  03 

5S. 

50. 

55. 

, 

, 

50. 

9,30 

5.40 

1  3.00 

• 

16.00 

♦  9. 

52. 

70. 

a 

75. 

19. 

17. 

16. 

, 

i 

• 

• 

*"  — 

20. 

21  • 

21. 

t 

, 

• 

22. 

A. 

A. 

A. 

, 

A. 

7. 

6. 

6. 

« 

, 

6. 

<  0.1 

<  O.l 

<0.1 

■ 

<  0.1 

A. 3 

4.3 

7  .4 

• 

7.9 

27.3 

1  A. 7 

26.6 

• 

, 

3C.3 

<  SO 

<  50 

1  AO 

, 

120 

U  1  0 

1  000 

930 

, 

2120 

A.  I 

1.0 

2.5 

, 

, 

2.6 

<  50 

<  50 

<  50 

, 

<  50 

160 

130 

eo 

• 

90 

1  .6 

1  .7 

k  .6 

, 

, 

1 .4 

5.  23 

5.  07 

5.  07 

, 

5.20 

1  0 

1  0 

1  0 

• 

■ 

10 

<  6. 

5. 

<  7. 

a 

* 

<  7. 

5. 

6. 

6  • 

a 

6  • 

2.9 

2.5 

2  .5 

• 

, 

2.4 

0.  06 

0.  05 

0.  05 

■ 

0.  04 

0.  1  1 

0.30 

0.  1  5 

, 

0.  16 

0.  1  7 

0.  35 

0.23 

« 

t 

0.20 

0.5 

0  .6 

0.5 

, 

0 .5 

0.4 

0.6 

0.5 

• 

0.5 

0.6 

0.9 

0.7 

, 

• 

C.  7 

0.  03 

<0.01 

0.02 

■ 

<0.01 

0.  05 

0.06 

0.05 

, 

• 

0.05 

« 
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TABLE  D-4c 


• 

• 

STA1 I CN 

ST  AT 1CN 

ST  AT  ICN 

ST  AT  lilN 

• 

PARAMETER  NAME  (UNITS) 

0‘J 

09 

■09 

1  0 

t 

« 

8/16/75 

3/16/ 73 

8/ I  £ / 7g 

9/1 5/73 

• 

« 

physical  data 

• 

MI  SCrLL.ANC.OUS  DATA 

• 

X-STCTI^N  LHC  <  tFPCM  LK  UPST) 

50. 

50. 

50. 

50. 

« 

SAMPLE  DEPTH  IMETSPS) 

1  •  0 

1.0 

6.0 

1 .0 

« 

FIELD  MEASUREMENTS 

• 

toATEB  TF  MPf  RAT  UPC  ( DEO  C) 

28.5 

29,0 

_ 

30.0 

• 

SPEC  CCNCUCT ANC? .  FLC  (iJMhn/CM  2  E  C  ) 

85. 

85. 

—  — 

77. 

• 

C*X  I  DAT  1  ON  mEOuCTICN  POTENTIAL  (MV) 

44  3 

•  10 

— 

— 

• 

DISSOLVED  E  XYGpN»  ELECTRODC  (MG/L) 

6.6 

7.9 

_ 

*  •  9 

« 

PH  (  STD  UN  ITS) 

7.  6  0 

a.  oo 

7.  90 

• 

LArOBATORY  DATA 

f 

CCLCR  (PT-CC  UNITS) 

60  • 

55  • 

55. 

48. 

• 

TU^eiOITY.  MACH  TUPBiniMETEP  (FTU) 

16.00 

1  3  .00 

14.00 

15.  00 

• 

total  filteraole  resioue  (MG/L) 

63. 

60. 

65. 

5  ». 

• 

tctal  none  I LTEPABLF  residue  (MG/L) 

IT. 

13. 

13. 

t 

o 

V 

• 

CHEMICAL  DATA 

• 

MINE  PALS  AND  METALS 

0 

ALKALINITY.  TP7AL  /  MG  CAC  D3/L  > 

22  * 

21  • 

21. 

•  1  9. 

• 

CHLORIDE  (MG  CL/L) 

4. 

4. 

4. 

•  4. 

t 

sultate.  dissolved  i«g  S04/LI 

5. 

6. 

5. 

•  s. 

* 

SULFIDE.  TOTAL  (MC  S/L ) 

<0.1 

<  0.1 

<  0.1 

•  <0.1 

• 

CALCIUM.  TOTAL  IMG  CA/L) 

4.4 

7.3 

6.6 

•  5.2 

• 

HARDNESS,  total  (MG  CACD3/L > 

22  .9 

29.2 

19.0 

•  26.0 

• 

inON.  DISSOLVED  IUG  EC /L ) 

170 

140 

i  eo 

•  80 

• 

I  P  n.  N  •  TCTAL  (  UG  EE/L  ) 

703 

1230 

12  10 

•  770 

« 

MAGNESIUM,  TOTAL  (MG  MG/L ) 

2. 9 

2.7 

2.7 

•  3.? 

• 

MANGANESF.  DISSOLVED  (UG  MN/L ) 

<  50 

<  50 

<  50 

•  <  50 

• 

MANGANESE.  TCTAL  ( UG  MN/L) 

120 

70 

90 

•  60 

t 

POTASSIUM.  TOTAL  (MG  K/L  ) 

1  .4 

1  .4 

1  .4 

•  1.6 

• 

SODIL'M.  TOTAL  (MG  NA/L) 

5.  20 

4  ,27 

3.97 

•  4.33 

• 

ZINC.  TOTAL  (UG  ZN/L) 

1  0 

20 

<  10 

•  <  10 

• 

NUTRI6NTS 

• 

CAR3CN.  CISSCLVED  ORGANIC  (MG  C/L ) 

<  8  • 

4  • 

5. 

•  <  7. 

t 

CAF'JCN.  T^TAL  ORGANIC  (MG  C/L) 

6  • 

5. 

6. 

•  e. 

• 

C  AR.1C  N  DIOXIDE  (MG  C02/L  ) 

1  .0 

0.4 

3.0 

•  0.4 

• 

NITPOGFN,  TOTAL  AMMONIA  (MG  N/Ll 

0.  07 

<0.01 

0.  02 

*  0. 03 

• 

NITnQGEN.  N  I  TDATCAN  I  TB  I  TC  (  VG  N/L) 

0.  1  6 

0.1  0 

0.  1  4 

*  0.  03 

• 

N  I  TPUGt’ti  TOTAL  INORGANIC  (MG  N/Ll 

0.25 

<0.  1  1 

0.  16 

•  0.  06 

• 

MTRCGFN.  TOTAL  XJFLCAN.  (MC  N/L  > 

0.5 

0.5 

0.5 

•  0.5 

1 

NlTPCGH.,  TOTAL  ORGANIC  (MG  N/L) 

0  .4 

>  0.5 

0  .5 

•  0.5 

• 

MTRCGEN.  TOTAL  IMG  N/L  I 

0.7 

0.6 

0.6 

•  0.5 

• 

OPT  MR  PHD  SPHAT  T  .  DISSOLVED  (MG  P/ LI 

<0.01 

0.  C 3 

<J.  01 

•  <J.01 

1 

• 

pnCSPHcr  us.  total  ( mg  p/l  ) 

0.04 

0.69 

0.  06 

•  0.  06 

— 

, 

’ 

0-20 
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TABLE  D-4e 


A^CTCR  NAME  ( UN  MS) 


5  T  AT  l  CN  •  ST  All  JN 
13  •  l  * 

9/14/7-?  •  6/1 5/70 


ST  \T  |  •  ST  AT  1TN 

is  •  is 

0/14/79  •  9/U/7i 


PHYSICAL  data 


MISCELLANEOUS  DATA 

x-sectidn  i  nc  ixeecm  p-3k  lk  upst> 
SAMPLE  DEPTH  <*‘FTfcr<S) 

FICLO  MCASUfiEMrKTS 

WAT  TR  TEMPERATURE  (DEG  Cl 

SPEC  CONDUCTANCE  •  FLD  CU’AHH/CM  ?  SC  ) 

OXIDATION  REDUCTION  POTENTIAL  ( " V ) 

DISSOLVED  OXYGEN.  ELECTRODt  (MG/L) 
PH  (STD  UMTSI 

LABORATORY  data 

cctnn  (PT-cc  units) 

TURBIDITY.  HACH  T U° P l D I  ME T E P  (  FTU ) 
TOTAL  FILTERABLE  RESIDUE  (MG/I.) 

TOTAL  NONF  It  TENABLE  RESIDUE  (  MG/L ) 

CHEMICAL  OATA 

MINERALS  AND  METALS 

ALKALINITY.  TOTAL  I  VG  CACODYL) 

CmlCR  IDE  (MG  CL/L  ) 

SUL  F  AT  r  *  DISSOLVED  (MG  SnA/L) 


SULFIDE.  TOTAL  (MG  S/L ) 

CALCIUM.  TOTAL  (MG  CA/L  ) 

HATONE3S.  TOTAL  (MG  CAC03/L) 

IRON#  DISSOLVED  ( UG  FE/L) 

IRON.  TOTAL  (UG  FE/L) 

MAGNESIUM,  TOTAL  (MG  MS/L) 

MANGANESE.  DISSOLVED  (UG  MN/L ) 
manganese.  TOTAL  (UG  MN/L I 
POTASSIUM.  TOTAL  (MG  K/L) 

SODIUM,  TOTAL  (MG  NA/L) 

ZINC.  TOTAL  ( UG  2  K/L I 

NUT  RI ENTS 

C  A  n  •?  C  N  •  DISSOLVED  ORGANIC  (MG  C/L  ) 
CARHCN.  TOTAL  UrGANIC  (MG  C/L) 
CAmoN  uifix  iol  <mg  cor/L  ) 

NlTfOGCN.  TOTAL  AVMCNIA  (V,  N/L  I 
NITROGEN.  HI  TPATEAMTiMTE  (MG  N/L) 
MTPCSEN,  TOTAL  INORGANIC  (MG  N/L) 


NITROGEN.  TOTAL  KJELOARL  (MG  N/L) 
NITROGEN,  TOTAL  ORGANIC  (MG  N/L) 
NIT  °0  GC  t.  ,  TOTAL  (MG  N/L) 


CSTMCPmDSNNAT F,  DISSCLVED  (MG  P/L) 
PHOSPHORUS,  TOTAL  (MG  P/L) 


30  • 

50. 

15. 

50. 

A  •  0 

1.0 

1  •  0 

7.0 

2°.  0 

27.  S 

30.0 

2E  .0 

130, 

127. 

130. 

130. 

3*  0 

320 

300 

7  .6 

10.0 

6.  A 

a. 

£'  Jjjjg 

9.  OC 

7.  40 

2  1  . 

35  . 

36. 

3.  SO 

1  7.00 

16.00 

11.00 

76, 

9*  . 

71  . 

7  A  • 

<  10. 

<  10. 

• 

o 

V 

1  A. 

46. 

40. 

A  0. 

A2. 

A. 

4. 

A. 

A. 

1. 

3. 

<  1  • 

2. 

A 

O 

• 

<  0.1 

<  o.i 

<  0.  I 

I  1  .6 

13.7 

10. A 

10.  A 

A3. 5 

39.  A 

57.5 

56.  1 

<  SO 

200 

90 

1  20 

400 

730 

A  ®  0 

I  090 

3.6 

1.2 

7.5 

7.3 

<  SO 

<  SO 

<  50 

<  50 

<  SO 

<  50 

60 

90 

0.9 

0.6 

1  .1 

1  •  1 

3.  0  7 

l  .  AS 

3.27 

3.27 

30 

<  1 0 

10 

<  10 

A  . 

<  5. 

6. 

7. 

6  • 

3. 

7. 

7. 

0.5 

9.1 

<  0.  I 

3.  1 

0.  03 

0.03 

<0  .  C  1 

v  0. 04 

0.2  3 

0.07 

0. 37 

0. 42 

0.  2(. 

0.  I  0 

<0.33 

0. 46 

0  .S 

0.5 

0.7 

0.4 

0.0 

0.5 

>0.7 

0.4 

0.7 

0.6 

1  •  1 

0.  s 

<0.0  1 

<0.01 

0.02 

0.03 

0.  04 

0.D4 

0.07 

0.07 
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P4P4MUCR  N  AM  C  (UNITS  ) 


PHYSICAL  OAT  A 

Ml  SCCLLANC  CUS  DATA 

X—  StC  T  ION  LDC  (XPHCM  P-F1K  LK  UPST) 
SAMPLE  DEPTH  (METERS) 

FIELD  MEASUREMENTS 

WA  Tr»t  TFMPFOATilP«:  (DCS  C> 

SPEC  CCNrvJCT  ANCf  .  FLC  (UMhC/CM  250 
f)X  1  DAT  I  UN  PFOUCTinN  POTENTIAL  (  MV  ) 

DISSOLVED  0  X  Y  GEN  «  ELECTRODE  (MG/L) 
PH  (STD  UNITS) 

LAOCRATOPY  DATA 

COLOR  (PT-CO  UNITS) 

T  UR  D 1 C I T  V •  HACH  TUP8IDIMETFR  (FTu) 
TOTAL  FILTFRAOLE  RESIDUE  (MG/L) 

TOTAL  NONF ILTPRABLE  RES  I DUr  I MG/L) 

CHEMICAL  DATA 

MINERALS  AND  METALS 

ALKALINITY,  TOTAL  (MG  CAC03/L) 
CHLORJOE  (MG  CL/L) 

sulfate,  dissolved  <mg  soa/o 

SULFICE.  TOTAL  (MG  S/L ) 

CALCIUM,  total  (mg  CA/L ) 

HARDNFSS,  TOTAL  (MG  CAC03/L) 

I  PON,  DISSOLVED  (UG  FE/L) 

IRON,  TOTAL  ( UG  FF/L) 

MAGNESIUM,  TOTAL  (MG  MG/L) 

MANGANESE,  DISSCLVEC  (UG  MN/L ) 
MANGANESE,  TOTAL  (UG  MN/L) 
POTASSIUM,  TOTAL  (MG  K/L ) 

SODIUM.  TOTAL  I  MG  NA/L) 

ZINC,  TOTAL  ( UG  ZU/ L) 

NUTRIENTS 

CARDON.  DISSOLVED  ORGANIC  (MG  C/L) 
CARMEN,  TOTAL  ORGANIC  (MG  C/L) 
CARJCN  DIOXIDE  (MG  C02/L) 

NITROGEN,  TOTAL  AMMONIA  (MG  N/L) 
NITROGEN,  N I TPATE+Ni TPI TC  (MG  N/L) 
NITROGEN,  TOTAL  INORGANIC  I  MG  N/L) 

NITROGEN,  TOTAL  KJFLDAML  (MG  N/L) 
NITROGEN,  TOTAL  ORGANIC  (MG  N/L) 
NITRCGFN,  TOTAL  (MG  N/L) 

OrTHOPHT'  SHMATC  ,  DISSOLVED  (MG  P/L) 
PmOSPHCRUG.  TOTAL  (MG  P/L) 
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6.2 

13.0 

15.3 
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22.1 

42.8 
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<  50 

420 

70 

<  50 

1253 

2040 
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1.6 

2.5 

2.8 
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<  50 
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90 
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90 
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1  .2 
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1  •  1 

3.  30 

3.30 

3.  87 
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20 

30 

1  3 

20 
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6. 
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5. 

8. 

8. 
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5. 
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5.8 

1  .9 
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0.32 

0.  05 

0.  05 
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0.28 
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0.  32 
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0.25 
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0  .6 
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5  •  ■* 

O.A 

!  •  1 

NITROGEN.  TOTAL  AMMONIA  (MG.  N/L  I  • 

<0.0  1 

<0.01 

<0.01 

0.03 

• 

MTBOJEr,,  MTf.  AT  T.-  ITC  (4G  N/L)  • 

0.15 

0.35 

0.30 

0.  1  o 

• 

j  , 

NITJ-OG7N.  TOTAL  IMLB6UIC  (MG  1 1/u  )  * 

<0.15 

<  0  •  JG 

<0.31 

0.22 

• 

1 

*i  I  T  r..OG  V  f  t  •  TL,T  A  L  NJLLOAML  (  *IG  N/L)  • 

0.  a 

O.J 

0.5 

0  .  A 

• 

NI  T-0«.  IN,  *"'“AL  CtGANlC  (*HJ  N/L)  * 

>  0.  4 

>  O.J 

>  o.r 

0.  A 

• 

i  • 

MTf Ta%L  (Vf»  K/L)  * 

0.  * 

0.5 

o. « 

0.6 

• 

TCTm'.'MHBGumAT-  ,  GI  'SOLVED  C<G  ’•/L)  • 

<0.0  1 

<0.  01 

0.01 

0.  01 

i 

»K.jPHCsJS.  TCTal  (  <’G  u/l)  • 

0.05 

0.01 

0.  05 

0.05 

• 

• 

1 

I 
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t 

• 

• 

• 

• 

• 

• 

PA^amvteR  ham*  (units)  • 

. 

• 

station 

1* 

9/rs/Tei 

ST  AT  ION 

IT 

9/25/TS 

• 

• 

. 

• 

• 

station 

18 

9/26/7* 

• 

• 

. 

« 

• 

ST AT! CM 

1® 

0/26/**  4 

• 

• 

• 

PHYSICAL  DATA  • 

• 

. 

• 

. 

• 

MISCELLANEOUS  DATA  • 

• 

• 

• 

X— SEC  T I  ON  LOC  (XFRCH  C-3K  LK  0»ST)  • 

50. 

50. 

t 

50. 

• 

50. 

• 

SA'DLc  05  p  tH  (M?.TrA5J  • 

I  •  0 

1  .0 

• 

1  .0 

• 

1.0 

• 

f I £L0  MEASUREMENTS  • 

• 

. 

« 

T5^P?0ATu-F  (DEG  C)  • 

2*.  3 

27.0 

• 

29.5 

. 

2  a  •  3 

• 

S*EC  CONDUCTANCE.  FLD  (UMHC/CM  25C  )  • 

145. 

14  3. 

• 

135. 

* 

133. 

• 

OXIDATION  REDUCTION  POTENTIAL  C MV )  • 

— 

— 

• 

« 

— 

• 

DISSOLVED  OXYGEN.  ELECTRODE  (MG/Ll  • 

y.  i 

7.1 

• 

7.0 

• 

6.0 

• 

PH  (STD  UNITS)  * 

9.20 

T.30 

• 

7.50 

• 

7.30 

• 

LABORATORY  data  • 

• 

• 

* 

COLOR  CPT-C3  UNITS)  * 

16. 

13. 

t 

34. 

• 

t«. 

• 

TURBIDITY.  MACH  TJCD  ID  I  HE  TER  IFTtn  • 

3.60 

1.60 

• 

?.B3 

6.10 

, 

t 

TOTAL  NCJNF  ILTERABL  £  RESIDUE  IMG/Lj  , 

<  10. 

<  10. 

• 

9 

<  10. 

« 

• 

<  10. 

• 

• 

TOTAL  FILTERA3LE  RESIDUE  (NG/L)  *, 

SB. 

91. 

9 

9 

95  . 

• 

60. 

• 

CHEMICAL  oat a  • 

9 

9 

• 

• 

• 

MINERALS  and  metals  • 

9 

• 

• 

ALKALINITY,  TOTAL  (MG  CAC03/L)  • 

52. 

52. 

9 

44. 

• 

A3. 

• 

SULFATE.  DISSOLVED  I RG  SUA/LJ  • 

4  . 

3. 

4. 

♦  . 

• 

IRON.  DISSCLVEC  (UG  F*/L)  * 

<  50 

<  53 

9 

53 

■ 

<  50 

• 

IRON.  TOTAL  (UG  Ft/L)  * 

220 

150 

9 

220 

• 

250 

• 

MANGANESE.  DISSOLVED  I UG  MN/L)  • 

<  50 

<  50 

9 

<  50 

• 

<  50 

• 

MANGANESE.  TOTAL  C UG  MN/L)  * 

60 

<  5J 

120 

130 

• 

ZINC.  TOTAL  (UG  ZN/L)  « 

A 

tm 

a 

<  10 

9 

10 

• 

10 

t 

NUTRIENTS  • 

9 

• 

• 

CARBON.  DISSOLVED  ORGANIC  (MG  C/L  )  • 

<  3. 

<  2. 

9 

4. 

. 

4. 

• 

carbon*  TOTAL  organic  (MG  C/L )  • 

I  • 

1. 

7. 

6. 

• 

CARBON  D I  OX  IDT  (MG  C02/L )  • 

0.6 

3.0 

2.5 

3.9 

• 

NITROGEN.  TOTAL  AMMONIA  (MG  N/L)  • 

0.  04 

0.03 

9 

0.03 

• 

0.06 

> 

NITROGEN.  NITP  ATE4-M  Tf  JTc  (MG  N/L)  • 

0.49 

0.59 

9 

0.05 

0.03 

• 

NITROGEN,  TOTAL  INORGANIC  (MG  N/L)  * 

0.53 

0.61 

9 

0.03 

• 

0.14 

• 

MTOOGFN,  TOTAL  KJZLDAK.  (MG  N/L)  • 

0.4 

0.4 

9 

0.4 

« 

0.5 

• 

NITROGEN.  TOTAL  0‘SANIC  I  MG  N/L)  • 

0.4 

0.4 

9 

0.4 

0.  A 

• 

NITROGEN,  total  («G  N/L)  * 

0.9 

1.0 

9 

0.5 

0.6 

• 

ORTHOPHOSPHATE .  DISSOLVED  (MG  P/L)  • 

0.06 

0.37 

9 

9.02 

• 

0.03 

• 

■ 

PHC5PHOPUS,  TOTAL  (MG  P/L)  • 

• 

0.  1  0 

0.  OR 

9 

9 

0.34 

• 

0.04 
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••  L**'  it’  Il-OL  -  *•'  A T  ,'P  OU-M-ITY  M. 

C')L!’r,  5*  *  NC.  I N  E  L* r-  L  (CONTRACT  DAC-Ol-7-a. 


W/Ti-  OJALt’V  SAMPLING 

Grab  Samples 


PAfiAMfT-M  NAMP  |  UNITS) 


S'**  X*  I  ON 
01 

XI/? */7* 


Physical  data 
mi SCELLANfCUS  DATA 


a-  SEC t  I  On  ljc  l«FBr.M  R-t3*  L*  U=*GT> 
SAvPt;  DEnTH  (MET«-CS) 


50 

I  • 


0 


•  r  UtO  VEASU^  p  M  =fjT5 

•  WATER  T£MO->A’uri  (OEG  C) 

•  SPEC  C ONDU  CT  AN C I  •  PLC  (U«HVCM  JSC  i 

•  OXIDATION  REDUCTION  POTENTIAL  ( *v ) 

•  DISSOLVED  OXYGON,  ELECTRODE  (MG/L) 

•  PR  (STD  UNITS) 

•  LABORATORY  DATA 

•  CuLCR  (PT-CO  UNITS) 

•  TnifljufTY.  HACH  TUyeiL  iMtTE3  (FTU) 

J  TOTAL  NONF  IlTIPAJL1!  RE  S  I  D*J  E  (4G/L ) 

TO  T  AL  clLTERA.)Lr  RESIDUE  (4G/L) 

•  CHEMICAL  DATA 

•  minerals  AND  METALS 

•  ALKALINITY,  TOTAL  (MG  CAC03/L) 

•  chloride  i  '*g  cl/l) 

•  sulfate •  dissolved  (mg  so*/o 

•  CALCIUM,  TOTAL  (MG  CA/L) 

•  HARDNESS,  total  (MG  CACOJ/L) 

•  IRON.  DISSOLVED  IUG  F&./L) 

•  IRON,  TOTAL  (UG  FE/L) 

•  MAGNESIUM,  Total  (MG  MG/L) 

•  MAnoanLSE.  DJSS3LVE0  (  UG  MN/L  ) 

•  MANGANESE.  TOTAL  ( UG  MN/L) 

•  potassium,  total  (mg  k/l) 

•  S C D  1  U f *  TCTAL  (MG  NA/L  ) 

•  ZINC.  TOTAL  (UG  ZN/L) 

•  nutrients 

•  CAF^DN,  DISSOLVED  ORGANIC  (Mu  C/L) 

•  CARtiON,  r?rAL  ORGANIC  (Mu  C/L) 

•  C A POOH  DIOXIL.E  (MG  CC2/L) 

•  nitrogen,  total  am  mom  a  (Vo  n/l) 

•  MTSAT£4f.|T?  lit  (MG  N/L) 

•  MITCOGlN,  total  INORGANIC  (  «G  N/L) 


NITROGEN.  TOTAL  K  J  r  L  D  A  ML  (MG  N/L) 
NITROGEN.  TOTAL  ORGANIC  ( N/L) 

mtpogen,  total  (mg  n/l) 


tr'hckkisoha*-,  dissolved  (mg  p/l) 
T  ;. -AL  ( f*0  R/L  ) 


1  *.  0 

1  cil  • 


O.  1 

T.oo 


. 

a. 20 

36. 
*5  . 


1  6  • 
3. 
7  . 


< 


3.  0 
12.  2 
50 


>ao 

i  •  i 
<  50 


50 

2.  a 

6.  04 

<  1  0 


<  5  • 

A# 

3  •  * 

0.  JA 
0.31 
0.35 

0.  *. 
G.  * 
0.7 


0.  J  I 

0.  J* 
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ST  A  T I  ON 

ST  A ▼  I  V| 

ST  \*\  J‘J 

-.▼at  *D*j 

. 

PAqsv;T:B  N4*=  (UNITE)  • 

)  ■> 

)c 

07 

3  7 

< 

• 

l  1/29/78 

l l /2R/7C 

1 1 /JO/'** 

1 1/30/’ 3 

— 

— 

— 

— 

- - 

- 

PHYSICAL  DATA  • 

MI  '  :sllan-ous  data  • 

X— SECTION  LPC  C  TP* Om  C-9K  L K  UPST)  • 

50. 

SO. 

50. 

50. 

Sample  OE°th  (METERS)  * 

1  .  J 

t .  J 

1  •  0 

S.O 

FIELD  ME  ASURCMENTS  • 

*at“R  temo;  ;Afuoc  <D£r,  c)  • 

1  8.  3 

1  s.  3 

1  9.  0 

r-.o 

SPEC  CONOOCTyvric:.  *cr  (UWj/CM  200' 

l  0°  • 

10)  • 

11.^. 

112. 

OXIDATION  REDUCTION  POTfNTIAL  (MV)  • 

— 

— 

370 

35  0 

DISSOLVED  OXYGEN,  ELECTROOE  (Mf./Ll  * 

ft.  s 

8.2 

9.4 

ft. 2 

PH  (STO  UNITS)  ' 

7,20 

7.  20 

7.1  3 

7.10 

LABORATORY  DATA  * 

C  CL  CP  (PT-CO  UNITS)  * 

63  • 

S5. 

6*. 

▼3. 

TUR310ITY.  MACH  Tuffi IC IMETER  (FTui  * 

8.30 

9.40 

P.70 

30.  00 

Id. 

<  1  o. 

>  >0. 

97. 

TCTAL  NONE  1LTERA3LE  RESIDUE  (MG/LI  . 

TOTAL  FILTERABLE  RESIDUE  CMG/L)  • 

79. 

73. 

8ft. 

36. 

CHEMICAL  data  • 

MINERALS  and  metals  • 

ALKALINITY,  TOTAL  IMG  CAC03/L)  • 

26. 

26. 

29. 

31  . 

CHLORIDE  (MG  CL/L)  • 

3. 

5. 

5. 

S  . 

SULFATE,  DISSOLVED  < mg  SOA/LI  • 

id. 

1  1  • 

13. 

12. 

CALCIUM.  TOTAL  (MG  CA/L)  * 

A.  8 

4.0 

5.9 

5.4 

HARDNESS.  TOTAL  (MG  CAC93/L)  • 

17.2 

17,3 

20.  3 

1  c#3 

IRON,  DISSCLVEO  <UG  F=/L>  • 

80 

80 

7Q 

80 

IRON*  TOTAL  (UG  FE/L)  • 

930 

750 

ft7  0 

4100 

MAGNESIUM.  TOTAL  (»G  MG/L)  * 

I  •  3 

1  .8 

1  •  3 

1  •  4 

MANGANESE.  DISSOLVED  (UG  MN/L)  • 

SO 

70 

1  I  3 

130 

MANGANESE.  TOTAL  ( UG  MN/L I  * 

80 

103 

ISO 

590 

PCTASSIUM.  total  I  MG  k/l)  • 

2.  6 

2. A 

2.3 

2. ft 

SCDIUM,  TOTAL  (MG  NA/L  1  * 

I  0.00 

1  0.00 

12.40 

12.70 

ZINC*  TOTAL  (UG  ZN/L)  * 

<  1  0 

<  10 

1  0 

1  0 

NUTRIENTS  * 

CAFQON,  DISSOLVED  ORGANIC  (mg  C/L )  • 

<  11. 

T  . 

<  11. 

8* 

CARBON,  total  ORGANIC  (MG  C/L)  # 

7. 

7. 

8  • 

9  • 

CAL  DO  N  OIOXIOE  <«',  C02/L)  ’ 

3.  * 

3.4 

4  . 

S.O 

NITFSGIN.  TOTAL  AMMONIA  (MG  N/L)  * 

0.0  2 

<0.  01 

0.02 

0.  03 

NITROGEN.  MTL  ATETNI TL  ITE  (MG  N/L  )  ’ 

0.32 

0.23 

0  •  2  T 

0.26 

NITROGEN,  TOTAL  INORGANIC  (MG  N/L  )  ' 

0.34 

0.  30 

0.30 

0.30 

NITROGEN.  TOTAL  KJSLDAHL  (mg  N/L)  * 

0.4 

O.A 

0.* 

0.  ft 

MTSQGEN,  TOTAL  organic  (mg  N/L)  • 

0.  - 

0.** 

O.a 

0.4 

* 

NITROGEN,  TOTAL  (  *C  N/L)  * 

0.  * 

0.7 

0.  9 

1  •  1 

ORTHOPHOSPHATE.  DISSOLVED  (MG  P/L )  • 

<0.0  1 

<0.01 

0.0! 

0.  05 

: 

PHOSPHORUS,  total  (mg  p/l)  • 

O.o  J 

0.  04 

0 . 05 

0.  On 

I 

) 


D-31 


'«r  • 


! 


I 


TABLE  D-6c 


PMAm;.T£^  NA«£  (UNITS! 


PHYSICAL  DATA 


M  1  SCELLAN7.0US  CATA 

X-C^CTICN  LOC  (XFFC*  P-13K  L  K  UPST! 
SA^PLI  0  £ PTh  (M£TCKS) 

F[£LO  vr/SUAFMPNTS 

AATIP  TEMP-'FATUrt  (CEO  C) 

5PtC  CONDUCTANCE,  FLD  (UMHC/CM  250 
OXIDATION  PFDUCTION  Potential  (  -IV) 

DISSOLVED  OXYGEN,  ELECT  RODE  (MG/L) 
PH  (STD  UNITS! 

laboratory  DATA 

COLOR  (PT-CC  UNITS! 

T  uc  13  I  D  I  TY  •  MACH  TURBIDIMETER  (FTU) 
TOTAL  NON*  ILTHPAeL*  RESIDUE  (MG/L! 

TOTAL  FILTERA3LE  RESIDUE  (MG/L! 
CHEMICAL  DATA 

MINERALS  AND  METALS 

alkalinity,  total  (MG  CAC03/L! 

CI-LCR  IDE  <  *G  CL/L  ! 

SULFATE,  DISSOLVED  (MG  S04/L) 

CALCIUM,  TCTAL  (MG  CA/Ll 
HARDNESS.  TOTAL  (*G  CACC3/L! 

IRON.  DISSOLVED  <UG  F£/L) 

IRON*.  TOTAL  (  UG  FE/L  ) 

MAGNESIUM.  TOTAL  (  M0  MG/L) 

MAN(jANl  SE  •  DISSOLVED  (  UG  MN/L  ! 

MANGANESE,  total  ( UG  mn/l) 
POTASSIUM,  total  (MG  k/L! 

SCD  I  U  M  •  TOTAL  (MG  NA/L  ) 

ZINC.  TOTAL  (UG  ZN/L) 

NUTRIENTS 

C  ARSON  t  DISSOLVED  ORGANIC  (MG  C/L) 
CAF9CN.  t:tal  ORGANIC,  (MG  C/L) 
CA-JSCN  DIOXIDE  (MG  CC2/L) 

NlTPOGCN.  total  am mom  A  (vo  N/L ) 
NITPQGEN,  MTHATEANl  T«  ITfc  (MG  N/L) 
MTAOGEN.  tOTAL  IHC56AMC  ("G  n/l  ) 

NITROGEN.  T C t a l  KJELOFHL  (MG  N/L) 
NITROGEN,  total  ORGANIC  (MG  N/L) 
M7RJG0N,  TOTAL  (MG  N/L) 


— 

50. 

50. 

50. 

1 . 0 

S  .0 

5.  *> 

0.  5 

i«.  0 

16.5 

1  ».0 

1  M.  5 

li7. 

124, 

1  12. 

O’*. 

*  37  j 

390 

370 

400 

P-  I 

7.2 

4.4 

7.30 

7.10 

7.00 

7.  O 

70. 

47. 

47. 

24. 

7.  SO 

e.oo 

7.60 

14.00 

<  10. 

1  s. 

12. 

18. 

87  . 

77. 

75. 

▼6. 

33. 

31. 

30. 

25. 

5  . 

4. 

4. 

6. 

IS  . 

11. 

11. 

a. 

5  •  1 

5.9 

6.9 

5.0 

IP.  0 

19.6 

22.5 

17.6 

90 

110 

8  0 

60 

750 

640 

230 

1130 

1  .  J 

1.2 

1.3 

1.3 

1  I  0 

<  50 

<  50 

<  60 

150 

90 

13  3 

l  00 

2.  <* 

2  .5 

2.5 

2.4 

13.40 

a.  59 

9. CM 

9.05 

<  l  0 

<  10 

<  1 0 

A 

o 

<  10. 

6. 

6. 

<  © . 

9  • 

.  7. 

6  . 

5. 

3.  4 

5.1 

6.3 

2.  1 

0.  03 

0.  07 

0.05 

0.03 

0.2  A 

0.25 

0.27 

0.26 

0.  31 

0.32 

0.31 

0.29 

0.6 

0.4 

0.4 

0.5 

0.  6 

0.3 

0.4 

0.4 

0.  9 

0.5 

0.  7 

0.7 

CF  ThCPhOS^haT^-  •  D  I  S  S  CL  V£  0  (MG  P/L) 
PmCSPHCRJS.  TOTAL  (mg  P/t.) 


<0.  )  1 
0.  )  a 


O*  01 
0.  04 


<0*01 

0.0  5 


0.02 

0.07 
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« 

t 

STATION 

, 

, 

ST  4T  I  IN 

ST.\-irvi 

• 

, 

STATION 

• 

PARAMETER  NAME  (UNITS) 

t  1 

, 

1  1 

13 

, 

13 

0 

• 

1 1/28/78 

« 

• 

11/28/79 

11/29/78 

• 

a 

1  l/28/‘?8 

• 

« 

PHYSICAL  DATA 

, 

• 

t 

• 

• 

miscellanecus  data 

• 

• 

• 

X-SECTIOV  LOC  (XFSCM  P-BK  LK  UPST I 

85* 

• 

85. 

PO. 

, 

*0. 

• 

sample  depth  <M*TIK$> 

1 . 0 

• 

4.0 

1.0 

, 

t.  0 

• 

FIELD  MEASUREMENTS 

• 

• 

• 

WATER  TEMPERATURE  (DEG  C) 

I  *.S 

• 

19.5 

1  ».5 

« 

19.5 

• 

SPEC  CCNDUCTANCc.  FLO  (UMMU/CM  250 

1  IT  . 

• 

113. 

140. 

• 

148. 

• 

OXIDATION  REDUCTION  POTENTIAL  (MV) 

420 

• 

4  10 

420 

, 

420 

■ 

DISSOLVED  OXYGEN.  ELECTRODE  (MG/LI 

8.4 

« 

7.9 

0.0 

• 

9.0 

« 

PH  (STD  UNITS) 

7,70 

t 

7.7  0 

7.90 

« 

7.80 

• 

LABORATORY  oat  a 

• 

, 

• 

CCLOR  (PT-CO  UNITS) 

le . 

• 

18. 

15. 

• 

14. 

• 

TUPBIOITV.  HACH  TURBIDIMETER  (FTU) 

10.00 

• 

11.00 

6.00 

• 

5.50 

• 

• 

TOTAL  NONE  ILTERABLE  RESIDUE  (MG/LI 

<  10* 

, 

12. 

<  10. 

• 

<  10. 

• 

• 

TOTAL  FILTERABLE  RESIDUE  (MG/LI  1 

72. 

• 

, 

73. 

90. 

• 

• 

105. 

• 

CHEMICAL  DATA 

* 

• 

• 

MINERALS  AND  METALS 

» 

• 

• 

ALKALINITY.  TOTAL  (MG  CAC03/L) 

37. 

, 

35. 

59. 

• 

59. 

0 

CML3RIOE  (**G  CL.'L) 

t  • 

• 

&• 

6. 

, 

5. 

• 

SULFATE.  DISSOLVED  (MG  S0A/L1 

8. 

• 

8. 

4. 

, 

2. 

• 

CALCIUM.  TOTAL  (MG  CA/LI 

8-  3 

• 

8.2 

15.1 

• 

15.  8 

• 

HARDNESS,  TOTAL  (MG  CAC03/L) 

2«.7 

• 

25.5 

A2.5 

• 

44.3 

• 

IRON,  DISSOLVED  (UG  FE/LI 

<  50 

• 

60 

<  SO 

• 

<  50 

t 

IRON,  TOTAL  CUG  FE/L) 

770 

• 

650 

450 

• 

93  0 

• 

MAGNESIUM,  TO  T  AL  (MG  MG/L) 

1.2 

• 

I  .3 

1.2 

• 

1.2 

, 

MANGANESE.  DISSOLVED  (UG  MN/LI 

<  50 

t 

<  50 

<  50 

• 

<  50 

0 

MANGANESE.  TOTAL  (UG  MN/LI 

60 

• 

70 

60 

« 

80 

■ 

POTASSIUM,  TOTAL  (  FG  K/L) 

2.  1 

■ 

2.1 

I  .0 

, 

0.9 

• 

SCOIUM,  TOTAL  (MG  NA/LI 

7*98 

• 

7.95 

4  .01 

« 

4.15 

• 

ZINC.  TOTAL  CUG  ZN/L) 

<  1  0 

• 

<  10 

<  10 

• 

20 

• 

NUTRIENTS 

• 

• 

• 

CARBON.  DISSOLVED  ORGANIC  (MG  C/LI 

<  7. 

0 

<  6. 

<  2. 

• 

<  15. 

• 

CARRON,  TOTAL  ORGANIC  IMG  C/L  > 

6. 

, 

6. 

3. 

• 

A. 

• 

CARSON  DIOXIDE  f  MG  C02 /L 1 

1.6 

, 

1.4 

1.5 

• 

1.9 

• 

NITROGEN,  total  AMMONIA  (MG  N/L) 

0 .02 

• 

0.02 

0,03 

, 

0.04 

• 

NITROGEN,  NITR  ATS^MTP  ITE  (MG  N/L  1 

0.28 

• 

0.25 

0.62 

• 

0.57 

• 

NITROGEN,  TOTAL  INORGANIC  (MG  N/L) 

0.30 

• 

0.28 

0*65 

■ 

0.60 

• 

NITROGFN,  TOTAL  KJELDAHL  (MG  N/L) 

0.  5 

, 

0.4 

0.3 

, 

0.4 

« 

nITPOGEN,  TOTAL  organic  (MG  N/L) 

0.4 

• 

0.3 

0.3 

• 

0.3 

t 

NITROGEN.  TOTAL  (mg  N/L) 

0.  7 

• 

0.5 

1.0 

• 

0.9 

• 

CRTNOPHOSPHATE#  OISSOLVfc-0  (MG  P/L ) 

<0.01 

• 

<0.  01 

0.04 

• 

0.03 

• 

9 

PhCSPHQPUS,  TOTAL  (MG  P/L ) 

0.05 

, 

• 

0.05 

0.06 

t 

• 

0.07 

NQte:  Station  12  not  sampled  due  to  low  water. 
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TABLE  D-6e 


• 

• 

STAT I  ON 

• 

a 

ST  AT  I  JN 

• 

• 

ST  A  -  !  0*1 

»  station 

A^CTEfi  N»ME  ( UNITS) 

• 

1 •* 

• 

1  « 

■ 

1  6 

1  A 

• 

• 

1 l /J0/7A 

i 

• 

i i /2M/ Ta 

• 

« 

1 1 /7M/TA 

1  (!/.?«(/*’•> 

physical  OA^a 

M 1 SC2LLANEOUS  CATA 
JC- SECTION  UOC  <*F  =  CM  c-OK  LK  tiPST  ) 

Sac-PlE  0:nTH  (METERS) 

F  I -  Lfl  MEASUREMENTS 

fcAT*o  rrMOCKATU^S  ( OZZ  C) 

SPEC  CONDUCT  ANCr  ■  FLU  I  u^hO/C  M  25C  > 
OXIDATION  REDUCTION  POTENTIAL  (MV) 

DISSOLVED  OXYGEN,  ELECTRODE  <mg/L ) 
PC  (STD  UNITS) 

LABORATORY  data 

CCLCR  (PT-CD  UNITS) 

TURBIDITY,  HACN  TUPB  IOTMc  TPP  IPTiM 
TOTAL  NONF ILTERABLE  RESIDUE  (MG/L) 

TOTAL  PILTERABL"  RESIDUE  ( MG/L )  1 

CHEMICAL  OATA 
minerals  AND  METALS 

ALAAlIMTY,  TOTAL  (Mo  CAC03/L) 
CFLORlOE  (MG  CL/L) 

5ULPATE,  DISSOLVED  (MG  SCA/L) 

CALCIUM,  TOTAL  (MG  CA/L) 

HARDNESS.  TOTAL  (MG  CAC03/L) 

IRON.  OISSCLVtO  (UG  FE/L) 

IRON.  TOTAL  (UG  FE/L) 

MAGKESIU*.  total  (  V.C,  *1G/L  1 
manganese,  DISSOLVED  (UG  mn/l) 

MANGANESE*  TpYAL  (  UG  *«N/L) 

PC  TASS! UM ,  TOTAL  (  *G  K/L) 

SCO IUM ,  TOTAL  (MG  NA/lI 

ZINC*  TOTAL  (UG  ZN/L) 

NUTR I  ENTS 

CA^BJN,  DISSOLVED  ORGANIC  (mg  C/L  ) 
CA^iiON,  TOTAL  ORGANIC  (MG  C/L) 
CARBON  DIOXIDE  (MG  COZ/L) 

NITPOGEN,  TOTAL  AMMONIA  <  MG  N/L> 
NIThDG.'N,  NITRATE  tNl  Tr  I  TE  (MG  N/L  ) 
NITRJGTN,  TOTAL  INORGANIC  I-4G  N/L) 

NITROGEN,  TOTAL  AJELDAHL  | MG  N/L) 
NITROGEN,  total  Op  Gan I c  (MG  N/L) 
NITROGEN,  total  <MC  N/L) 

ORThOPho  3*'maTF  ,  DISSOLVED  (MG  P/L) 
PHOSPHORUS,  TOTAL  (MG  P/L) 


— 

• 

50* 

50. 

50. 

1  •  0 

* 

• 

1  .0 

5.0 

1  •  0 

19.0 

• 

• 

18.5 

1  8.5 

l°.0 

1  AO# 

• 

14S. 

14  3. 

let  • 

— 

• 

, 

440 

450 

P.fc 

t 

8.5 

8.2 

8.  1 

7.30 

a 

« 

T.O) 

7.80 

7.30 

30  • 

• 

• 

20* 

20. 

20. 

11.00 

■ 

8.00 

10.00 

4.  80 

24# 

• 

<  1  0. 

<  10. 

<  10. 

84  • 

• 

• 

87. 

82. 

86. 

64  . 

• 

• 

• 

53. 

53. 

53. 

3. 

• 

5. 

1  6  • 

4. 

6  • 

• 

3. 

3. 

2. 

15,9 

• 

17.8 

14.4 

13.8 

42.  3 

a 

49.2 

40.6 

s-’.s 

<  50 

• 

<  50 

<  50 

120 

1370 

a 

680 

940 

470 

o.  * 

a 

1  .2 

1  •  1 

O.o 

<  SO 

• 

<  so 

1  <  50 

<  50 

130 

• 

60 

1  oo 

<  50 

0.7 

• 

0.9 

►  1.0 

0.  8 

1.14 

• 

4. *9 

'  4.22 

3.94 

<  1  0 

« 

<  10 

20 

<  1 0 

6  a 

• 

4. 

• 

<  6. 

• 

<  6. 

8  a 

• 

5. 

• 

4. 

• 

3. 

6.6 

• 

, 

I  .4 

• 

1 .7 

• 

• 

5.6 

0.  1  2 

a 

o.oc 

• 

0. 04 

• 

0.  9  5 

0.  1  o 

• 

0.56 

• 

0.63 

a 

0.6  4 

0.2  2 

• 

• 

0.  5  A 

• 

• 

o.  r>-» 

a 

a 

0.6® 

0.6 

* 

0.3 

• 

0.3 

a 

0.4 

0.7 

• 

0.3 

* 

0.3 

• 

9.3 

O.o 

* 

0.9 

• 

0.8 

• 

a 

1  •  0 

U.  J  2 

• 

0  »  02 

• 

0.06 

a 

0.  05 

0.  J* 

• 

0.  09 

• 

0. 0'‘ 

a 

0.08 

TABLE  D-6f 


PA^AMfTEfl  N  *4*2  (UNITS) 


A  T  I  r’N 

STATU 

IT 

1  5 

/.:  i/T  a 

I  I  /  JO/ 

5. 

1 . 0 

1  .0 

v  - 

1  “  .  3 

19.3 

1  At  • 

122. 

T.  4 

9.0 

7.2  0 

7.63 

20. 

21. 

4.20 

0.00 

10. 

<  1  0. 

91  • 

99. 

55. 

4  7. 

6  . 

5. 

2. 

<  I. 

lb. 3 

14.2 

*4.6 

40.  a 

2b  0 

<  50 

4  90 

493 

0.  o 

1  .3 

50 

<  50 

5  0 

60 

1  .  3 

1  .5 

4.  A  3 

6.25 

1  0 

A 

© 

4  . 

5. 

A  . 

6. 

T  .  2 

2  .4 

0.  33 

0.  30 

0.5  -i 

0.  2j 

0.  >  1 

0.3« 

0.2 

0.5 

0.2 

0  .  A 

0.4 

0.7 

0.  3  5 

0.  31 

0  .  j 

0.03 

PHYSICAL  DATA 

MI SCELLANF OUS  DATA 

X—  SEC  T  I  ON  l.OC  (XF^CM  i--2K  LK  UPST) 
sample  depth  (meters) 

FIELD  ^ASUKrMtNTi 

*ATER  TEMPSOatucc  (DEG  C) 

SPEC  CONDUCT  ANC2  •  PLD  (U^HQ/CM  25C  ) 
CXIDATIDN  REDUCTION  POTENTIAL  (MV) 

DISSOLVED  OXYGEN,  ELEC  TRCDE  ( MG/L ) 
PH  (STD  UNITS) 

LABORATORY  DATA 

COLOR  (PT-CO  UNITS) 

TLPRIDITY,  HACH  TUR3IDIMETEP  (  FTU ) 
TOTAL  NDNF  1  LTER  A  1L3  RESIDUE  (M3/L) 

TOTAL  FILTERAJL-  RESIDUE  (*C/L>  1 

CHEMICAL  DATA 

minerals  AND  METALS 

ALKALINITY.  TOTAL  (MG  CAC03/L ) 
CHLORIDE  (MG  CL/L) 

SULFATE.  DISSOLVED  (MG  S04/L) 

CALCIUM.  TCTAL  (MG  CA/L) 

HARDNESS.  TOTAL  (MG  CAC03/L) 

IRON.  DISSOLVED  (UG  F F/Ll 

[BON.  TOTAL  (UG  FE/L) 

MAGNESIUM.  TCTAL  (  VG  MG/L  ) 
MANGANESE.  DISSOLVED  ( UG  MN/L  ) 

MANGANESE.  TOTAL  (UG  MN/L) 
POTASSIUM,  TOTAL  (MG  K/L) 

3CDIUM,  TOTAL  (MG  NA/L ) 

ZINC.  TOTAL  (UG  ZN/U 

NUTPI ENTS 

CARTON.  DISSOLVED  ORGANIC  (MG  C/L  ) 
CARt.ON,  TOTAL  CRGAMC  (**G  C/L  ) 

C  APRON  DIOXIDE  (MG  CC-2/L) 

NITROGEN,  TOTAL  AMMONIA  (MG  N/L) 
NITROGEN,  nitrate* M TP  1 TE  (MG  N/L ) 
NITRJGEN,  TOTAL  INORGANIC  (MG  N/L) 

MTROGEN,  TOTAL  KJELDAHL  (MG  N/L) 
MT-JGEN,  TOTAL  ORGANIC  (MG  N/L) 
NITROGEN.  TOTAL  (MG  N/L I 

0FTM3PH0S»>HAT*,  DISSOLVED  (  M<,  P/L  ) 
PHCSPHC^US.  TOTAL  (MG  P/L) 


Note:  Station  19  not  sampled  due  to  equipment  malfunction. 


•■*%♦»* iv. 
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TABLE  D-7 

•  •  LAKE  SEMINOLE  MATER  OUALITY  MANAGE  AENI  STUDY  •• 

CORPS  Of  ENGINEERS  (CONTRACT  dacmo  i-ts-c-o  ioi  I  PHASE  !•  CYCLE  I 

MATER  DUALITY  SAMPLING  RESULTS 

Special  Station  -  Grab  Sample 


TABLE  D-8 
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TABLE  D-9 


•  •  lake  sr M 1 NCLE  water  0UAL1TV  management  study  •• 

CORPS  OF  ENGINEERS  (CONTRACT  D  AC A  0  I -  7  ft-  C—  0101)  PHASE  I.  CYCLE  3 
WATER  CUALITY  SAMPLING  RESULTS 

Special  Station  -  Grab  Sample 


t 

• 

• 

• 

STAT ION 

• 

• 

STAT ION 

• 

* 

STATION 

fl 

9 

STATION 

• 

t 

•  PARAMETER  NAME  (UNITS) 

• 

AO 

* 

BO 

9 

01 

9 

B2 

9 

• 

• 

• 

• 

7/1  9/70 

t 

9 

7/19/70 

• 

• 

T/l 8/Ta 

• 

9 

7/17/re 

9 

9 

PHYSICAL  DATA 
M| SCflLAKEOUS  DATA 


X  -  SEC  T  I  ON  LOC  C*F«0*<  9-  OK  LK 
SAMPLE  DEPTH  (MCTER5) 

UPS T  )  • 

• 

• 

90. 

1.0 

9 

9 

• 

20. 

1  •  0 

FIELD  MEASUREMENTS 

t 

■ 

9 

< 

WATER  TEMPERATURE  (  DCG  O  • 

SPEC  CONDUCTANCE,  FLC  ( UMHO/CM  250 • 
OXlOATlON  RFCLCTICN  T-OICNTIAL  (MV)  • 

29.0 

60. 

51  0 

a 

9 

• 

29.0 

ioe. 

60 

0  1  S  SOL  VC  C  OXYCENw  ELECTRCOE  (MG/L  I  • 
Pf  (STO  UNITS)  * 

7  .9 
7.00 

9 

9 

• 

7  .6 
7.20 

L  ABCRATCR  >  DATA 

• 

9 

a 

• 

TURBIDITY.  HACH  TURBIDIMETER 

(FTU)  • 

• 

10.00 

• 

• 

23.00 

01OLCGICAL  DATA 

• 

• 

• 

• 

**  BACTERIOLOGICAL  OA  1  A 

• 

a 

t 

9 

FECAL  COlFORP  ILQGIO  f/l  COML  1  1  • 

FECAL  ST  FTPT  OCDCC  1  (  LOG  1  01  /  1  OOML  )  1  • 

• 

a 

_ 

rc/f s  ratio 


0* 

t*0 


1.00 
1. 10 
0.6  7 


<< 

<1 

< 


**  Note:  Sampled  at  0.3  meters 


OA;*Mc,  T£  «  NA^l  (UMTS) 


physical  LATA 

t'lSCHLANtnui  Data 

A-'.CTICk  l  JC  |5r'C  I-  «--«■*.  L*  UP  j  T  | 
D'PTh  (  T  £  ♦.  3  ) 

F  I  CL  D  ML'  AS  L  Mf  U  TS 

T  ‘  w  F I  P*  Tut  i  (CEO  C) 

EFEC  C^KCUCT  Af;Cr  •  HC  (u«hP/CM  2WC) 

UllMICN  REDUCTION  F2TIJ.TIAL  (NV> 

i  11‘CLvft;  nx>ri£iii  LLECT»-r.>e  (mg/l) 

F »  <  S  1  J  UNITS) 

l  A  JCnAT^RY  DATA 

Tl-i'KIIT*  ».ACh  Tu-  L  IT  I  ►«  Tw  R  (FTU) 

(MOL  CGI  CAL  OAT  A 

**  E  AC  Tc"-  IOLOGI  C  AL  CAT  A 

MCM  CCO  I  LOG  I  01  /  |  00  "L  )  ) 

M  CAL  ST-f-PTCCDCC  I  I  L  C.U  I  J(/  I00MU  I  I 
K/»  i  A  A  T  I  C 


STAT ION 
Ft 

7/10/70 


IS. 

I  .0 


31  *S 
94. 
370 

9.9 
8.  40 


5.  70 


**  Note:  Sampled  at  0.3  meters 
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TABLE  D-10 


M  LAKE  SEMINCLE  water  quality  management  study  m 
COPPS  OF  ENGINEERS  ICOnTRACT  D  AC  V  0 1— 78- C— 0 1011  PHASE  I*  CYCLE  A 


WATER  CUALITY  SAMPLING  RESULTS 

Special  Station  -  Grab  Sample 


■ 

• 

■ 

• 

STAT  ION 

• 

9 

STAT ION 

• 

•  STATION 

•  STATION 

•  PARAMETER  NAM* 

(UNITS)  • 

AO 

9 

00 

•  B 1 

•  B2 

« 

• 

• 

• 

8/17/70 

9 

9 

B/l 7/78 

•  0/IA/78 

• 

•  8/14/70 

PHYSICAL  DATA 


MISCELLANEOUS  data 


X-SrCTION  LOC  fXFRCM  P-DK  LK  UPST )  • 

90. 

20. 

• 

0. 

• 

0. 

SAMPLE  DEPTH  (METERS)  • 

1.0 

1  •  0 

• 

I  •  0 

• 

1  .0 

FlfcLD  MfcASUREMFNTS  • 

• 

WATER  TEMPERATURE  (DEG  C)  • 

28.  0 

28.5 

t 

• 

• 

• 

« 

• 

spec  conductance.  Flo  cummo/cm  250* 

75. 

8  C  • 

• 

f 

, _ 

OXIDATION  REOtCTICN  POTENTIAL  (MV)  • 

370 

330 

• 

— 

• 

— 

DISSOLVED  OXYCEN.  ELECTRODE  (MG/L)  • 

7.4 

7.2 

9 

_  _ 

• 

_  _ 

PH  1ST  C  UN  IT  S  1  • 

7.  1  0 

6.50 

• 

— 

• 

— 

laboratory  DATA  • 

• 

TURBIDITY.  HACH  T UR 31DI METER  (FTU)  • 

7.00 

7.20 

• 

• 

• 

• 

• 

• 

3I0LCGICAL  DATA  • 

• 

**  BACTERIOLOGICAL  DATA  • 

FECAL  CCLTCRM  (L  0  G 1  0  (  /  1  0  OML  )  )  • 

t 

• 

• 

• 

• 

0.00 

• 

• 

• 

• 

• 

1  .28 

F  EC  Al_  STREPTOCOCCI  (  LOC  1  0«  /  J  OOML  )  )  • 

— — 

— — 

• 

41. 00 

• 

<0.00 

FC/FS  RATIO  • 

• 

• 

>1.00 

• 

• 

19.00 

**  Note:  Sampled  at  0.3  meters 


PARAMETER  NAME  (UNITS) 


PHYSICAL  DATA 

miscellaneous  data 

K-Src 1  ION  LOC  MUROM  r-ok  lk  ups T ) 
sample  depth  (METERS) 

FIELD  MEASUREMENTS 

WATFP  TEMPERATURE  (  OCG  C) 

SM» C  CONDUCTANCE.  FLC  (UMMC/CM  asci 
OA|:>AHON  RFCLCTICN  POTENTIAL  (MV) 

DISSOLVED  OXYCEN.  ELECT  RCDL  (MC/L) 
Ph  (STD  UNITS) 

LABORATORY  DATA 

TUPPIDITY.  H  ACM  T  UMP  IDI  METER  (FTU) 

biological  data 

0 AC TEN  ID  LOGICAL  DATA 


★  * 


r  i  r  al  COIIOBM  it  nci  c  (/)  ccml  ) ) 

FfCXL  ST  F  f  P  T  OCOCC  I  (  LG  C  I  C  (  ✓  I  0  OMl  I  ) 
r C/»  S  RAT  lO 


Note:  Sampled  at  6.3  meters" 


STAT ION 
FE 

8/16/78 


I  *0 


30.0 
9  0  • 
390 

7. A 

7.  AO 


I  A.  00 
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TABLE  D-ll 


Water  Quality  Sampling  Results 
Phase  I,  Cycle  5 


Parameter  Name 
(Units) 

Station 

AO 

9/27/78 

Station 

B0 

9/27/78 

Station 

B1 

9/25/78 

Station 

B2 

9/25/78 

Station 

Fe 

9/26/78 

Physical  Data 

Miscellaneous  Data 

X-Section  Loc  (%From  R-BK 
LK  Upst) 

90 

20 

15 

Sample  Depth  (Meters) 

1.0 

1.0 

1.0 

1.0 

1.0 

Field  Measurements 

Water  Temperature 
(Deg  C) 

27.5 

28 

— 

-- 

28.0 

Spec  Conductance 

Fid  (umho/cm  25C) 

80 

80 

-- 

-- 

95 

Oxidation  Reduction 
Potential  (mV) 

450 

80 

-- 

420 

Dissolved  Oxygen,  Elec¬ 
trode  (mg/1) 

8.2 

7.9 

— 

-- 

7.5 

PH  (Std  units) 

7.3 

7.5 

— 

— 

7.5 

Laboratory  Data 

Turbidity,  Hach  Turbi¬ 
dimeter  (FTU) 

2.96 

4.56 

-  - 

9.56 

Biological  Data 

**  Bacteriological  Data 

Fecal  Coliform  (Log  10 
(/100ml )) 

0.0 

0.0 

Fecal  Streptococci 
(Log  10(/100ml ) ) 

1.57 

0.0 

FC/FS  ratio 

1.00 

1.00 

**  Note:  Sampled  at  0.3  meters 
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TABLE  D- 12 


Water  Quality  Sampling  Results 
Phase  I,  Cycle  6 


Parameter  Name 
(Units) 

Station 

AO 

11/29/78 

Station 

BO 

11/29/78 

Station 

Fe 

Physical  Data 

Miscellaneous  Data 

.''-Section  Loc  (%From  R-BK 

LK  Upst) 

90 

5 

40 

Sample  Depth  (Meters) 

1.0 

1.0 

1.0 

Field  Measurements 

Water  Temperature  (Deg  C) 

18.0 

18.0 

18.5 

Spec  Conductance,  Fid 
(uniho/cm  25C) 

180 

103 

129 

Oxidation  Reduction 
Potential  (mV) 

370 

290 

370 

Dissolved  Oxygen,  Elec¬ 
trode  (mn/1) 

9.4 

9.1 

6.6 

PH  ( Stc!  units) 

7.00 

6.60 

7.00 

Laboratory  Oat;; 

Turbidity,  Hach  Turbi¬ 
dimeter  (F7U) 

7.56 

9.06 

6.76 

I 


TABLE  D-13a 


•*  LAK:  £■  imi:  OT  >  OUAL  !  T  V  *#A  na '  *  L  ?T«J2Y 

Cr\nc  rf  ^nmI*.  If  f*  t:  i7-.'CT  0  AC  «  )  1  -  *4-  C- •->  1  0  I)  P»U  SE 

WA’:?  njALlTV  SAILING  ‘  ?  jUL*’. 


!  «  gv  :l* 


N\«-  (UMTS) 


BIOLOGICAL  data 
algal  growth  potential 

algal  GPOfcTM  POTENTIAL  (MG/L) 
eiOMASS  M£  a sur  ements 
ATP  <  NG/L  ) 

9  I  ASS.  PLANKTON  (HG/C'J  M) 
C*-lCA  3PHYLL- A  IuG/L) 

CHLOPIPHYLL -u  (UG/L) 
CHLOROPHYLL— C  (UG/L) 


P  A  -s  A  v“T  “  C  NAVE  (JNITSI 
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Notes:  Bacteriological  data  from  grab  samples  taken  at  0.3  meters. 

All  other  data  from  depth  integrated  samples  composited  from 
individual  grab  samples  taken  at  1  meter  intervals  above  the 
depth  of  1%  light  transmittance  (or  8  equally  spaced  intervals 
where  this  zone  is  >7  meters). 

Algal  Growth  Potential  results  represent  the  mean  of  the  12- 
day  mean  algal  concentrations  in  the  unspiked  water. 
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All  other  data  from  depth  integrated  samples  composited  from 
individual  grab  samples  taken  at  1  meter  Intervals  above  the 
depth  of  1%  Tight  transmittance  (or  8  equally  spaced  intervals 
where  this  zone  is  >7  meters). 
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Notes:  Bacteriological  data  from  grab  samples  taken  at  0.3  meters. 

All  other  data  from  depth  Integrated  samples  composited  from 
individual  grab  samples  taken  at  1  meter  Intervals  above  the 
depth  of  1%  light  tranmlttance  (or  8  equally  spaced  intervals 
where  this  zone  is  >7  meters. 

Algal  Growth  Potential  results  represent  the  mean  of  the  12- 
day  and  14-day  mean  algal  concentrations  in  the  unspiked  water. 
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Notes:  Bacteriological  data  from  grab  samples  taken  at  0.3  meters. 

All  other  data  from  depth  integrated  samples  composited  from 
individual  grab  samples  taken  at  1  meter  intervals  above  the 
depth  of  1%  light  transmittance  (or  8  equally  spaced  intervals 
where  this  zone  is  >7  meters. 
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Notes:  Bacteriological  data  from  grab  samples  taken  at  0.3  meters. 

All  other  data  from  depth  integrated  samples  composited  from 
individual  grab  samples  taken  at  1  meter  intervals  above  the 
depth  of  \%  liqht  transmittance  (or  8  equally  spaced  intervals 
where  this  zone  is  >7  meters). 

Algal  Growth  Potential  results  represent  the  mean  of  the  12- 
day  and  14-day  mean  algal  concentrations  in  the  unspiked  wat er. 
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Notes:  Bacteriological  data  from  grab  samples  taken  at  0.3  meters. 

All  other  data  from  depth  integrated  samples  composited  from 
individual  grab  samples  taken  at  1  meter  intervals  above  the 
depth  of  \%  light  transmittance  (or  8  equally  spaced  intervals 
where  this  zone  is  >7  meters). 
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IRON.  TOTAL  IUG  TC/L) 

MANGANESE.  DISSOLVED  ( UC  MN/L) 
MANGANESE.  TOTAL  ( UC  MN/L) 

ZINC.  TOTAL  (UC  ZN/L) 

nutrients 

CARBON.  DISSOLVED  ORGANIC  I  MC  C/LI 
CARBON.  TOTAL  QPbANlC  CMC  C/L ) 
NITROGEN.  TOTAL  AMMONIA  (MG  N/Ll 

NITROGEN.  NITHATE+NITR  ITE  (MC  N/L  I 
ORTHOPHOSPHATE.  DISSOLVED  (MG  P/L ) 
PHOSPHORUS.  TOTAL  (MG  P/L) 

BIOLOGICAL  DATA 

BIOMASS  MEASUREMENTS 

B  (  C  MASS  •  PLANKTON  (GM/CU  M) 
CMLORCPHVLL-A  (UG/L) 

CHLOROPHYLL -B  (UG/L) 


STATION 

e-A 

A/19/7# 


30. 

29.00 

56. 


tr. 

190 

2160 
<  50 
90 

30 


<  7. 

6. 

0.  10 

0.27 

0.01 


3.S 

0.2 


CMLOROPMYLL-C  (UG/L) 


«  0.1 


TABLE  E-lc 


E-3 


TABLE  E-2a 


•  *  LAKE  SEMINOLE  M AT  EP  OUALITY  MANAGEMENT  STUDY  44 
CORPS  01  ENGINEERS  (CONTRACT  DACM 0 1 -78-C-0 1  0 1 )  PHASE  I •  CYCLE  2 

O AT A  FROM  OUPLICATE  ANALYSES 


• 

. 

STATION 

• 

• 

STATION 

• 

• 

STATION 

PARAMETER  NAME  (UNITS)  • 

6-A 

• 

<s-e 

t 

1  1  -A 

• 

• 

*/  7/7. 

• 

• 

«/  7/7* 

• 

• 

6/  6/78 

PHYSICAL  DATA 

L  AHfJk  A  TCP  V  DATA 

COL  OK  (PT-CO  UNITS) 

TUR0ID1TY,  hach  turbidimeter  iftui 
TOTAL  FILTERAOLE  RESIDUL  CMG/L) 

TCTAL  NONE  ILTERAULE  RFS  IDUf.  (MC/L) 

chemical  data 

MINERALS  and  metals 

ALKALINITY*  TOTAL  <  MG  CACQ3/L  ) 
SULFA  1C*  OISSGLVEO  (MG  S04/L ) 
SULFIOC*  TOTAL  (MG  S/Ll 

IRON.  DISSOLVED  C  UG  FE/L) 

IRON*  TCTAL  ( UG  FE/L) 

MANGANESE.  DISSOLVED  C  UG  MN/L I 

MANGANESE.  TOTAL  (UG  MN/L I 
ZINC.  TOTAL  (UG  ZN/LI 

NUTRIENTS 

C4R3CN.  DISSOLVED  ORGANIC  (MG  C/Ll 
CARBON.  TOTAL  ORGANIC  (MG  C/Ll 
NITROGEN.  TOTAL  AMMONIA  (MG  N/L) 

NITROGEN,  NITPATE4NITRITE  (MG  N/L) 
OPTFCThOSPHATE.  DISSCLVFD  (MG  P/L I 
PHCSPHGRUS.  TOTAL  (MG  P/L I 

BIOLOGICAL  OATA 

E  ACT  ER  lOL  OG 1  CAL  OATA 

FFCAL  CCLFORM  (L0G1  0  (  /  I  00  ML  1  I 
FECAL  STREPTOCOCCI  (LOG I  0 (/IOOML  )  ) 

BIOMASS  measurements 

OICMASS.  PLANKTON  (  GM/CU  M) 
CHLOROPHYLL -A  (UG/L  I 
CFLOHOPMYLL-B  (UG/L) 

CHLORCPHYLL-C  (UG/L) 


120. 

120. 

35. 

as. 

60*  00 

150.00 

6.60 

7.00 

101. 

106. 

81. 

.4. 

109  . 

129. 

S. 

4. 

17. 

16. 

SI. 

SC. 

A  • 

4. 

2* 

2. 

0.7 

0.3 

0.1 

0.2 

150 

ISO 

1  90 

190 

SO  10 

5020 

610 

630 

<  30 

<  SO 

<  SO 

<  SO 

ISO 

ISO 

<  SO 

<  so 

50 

40 

so 

so 

9  . 

12. 

7. 

7. 

11. 

12. 

7. 

a. 

0.  10 

0.09 

0.05 

0.06 

0.40 

0.36 

0.36 

0.36 

0.06 

0  .06 

<0.01 

<0.01 

0.35 

0  .34 

0.08 

0.  10 

<0.00 

<0.00 

o 

o 

• 

O 

V 

0.57 

0.59 

15. 

27. 

9. 

7. 

4.0 

3.9 

9.6 

8.4 

1  .5 

1.3 

3.7 

2.  1 

<  0.1 

<  0.1 

0.5 

0.7 

ST  AT  I  OK 
I  K  — B 
6/  6/ 78 


E-4 


TABLE  E-2b 


PARAMETFR  NAME  (UNITS) 


STATION 
17-A 
«/  5/78 


ST  AT  ION 
17-B 

6/  s/ra 


PHYSICAL  DATA 


LABORATORY  DATA 

CCLCR  (PT-CO  units) 

turbidity  .  hach  turbidimeter  (ftui 

total  filterable  residue  (mg/li 

total  nonfilterarle  RESIDUE  (MG/LI 

CHEMICAL  DATA 

MINERALS  AND  METALS 

ALKALINITY,  total  (MG  CACQ3/LI 
SULFATE.  DISSOLVEC  IMG  SOA/L) 
SULFIDE.  TOTAL  I  MG  S/L  ) 

IRON.  DISSOLVED  (  UG  FE/L) 

IRON.  TOTAL  (UG  FE/L) 

MANGANESE.  DISSOLVED  (UG  MN/L) 

MANGANESE.  TOTAL  (UG  MN/L) 

ZINC.  TOTAL  IUC  ZN/L) 

NUTRIENTS 

CARBON.  DISSOLVED  ORGANIC  (  NG  C/L) 
CARBON.  TOTAL  ORGANIC  IMG  C/L) 
NITFOGCN.  TOTAL  AMMONIA  IMG  N/L I 

NITROGEN.  NITRATFNNITRITE  IMG  N/L) 
ORTHOPHOSPHATE.  DISSOLVED  (MG  P/Ll 
PHOSPHORUS.  TOTAL  (MG  P/L) 

BIOLOGICAL  OATA 

BACTERIOLOGICAL  DATA 

FECAL  COLFORM  (LOGI0(/100ML>l 
FECAL  STREPTOCOCCI  ( LOG! 0 ( / I DO ML ) I 

BIOMASS  MEASUREMENTS 

B I  C  MASS  ,  PLANKTON  (  CM/ CU  Ml 
CHLCSOPHVLL-A  (UC/L) 

CHLORCPHYLL-O  (UG/L  ) 

CHLOROPHYLL -C  (UG/L) 


35. 

• 

• 

so. 

6*70 

• 

e.vo 

93. 

• 

■ 

93. 

15. 

• 

■ 

19. 

49. 

2. 

0.1 

50. 

2. 

<  O.I 

410 

1110 
<  50 

420 
1070 
<  50 

«  50 

40 

<  50 

40 

<  7. 

6  . 

0.06 

6. 

6. 

0.10 

0.56 

0.  02 

0.  13 

0.58 

0.02 

0.11 

0.  54 
0.30 

0.53 

0.45 

<  1  • 

1  .3 

0.3 

1.3 

0.3 

<  0.1 

0.1 

E-5 


TABLE  E-3a 


E-6 


TABLE  E-3b 


.‘.VA'TTri:  MAMf  (  ijti  ITS) 


PHYSICAL  DATA 

L  A  »il)» 1  \  1  .i  v  l»A  T  A 

l  O  (  PT  -  O  •  UNITS) 

1  IJ*  Mi'ITY,  M«r»i  TURMIDI MCI E«  (FTU) 

tctal  i  il  m  ahlt  ursiouE  <  mu/l  > 

TCTAL  NON»  ILT'-UAULF  RESIDUE  (MG/L) 

CHEMICAL  OAT  A 

MINCPM  S  AN*)  MLTA.G 

ALKALINITY*  Thtal  (»G  CACQ3/L) 

Gl'Ll  ATE,  M  I  SSl’LVrL'  jvo  SOA/L) 

*>L  L  F  I  OJ  t  TfTAL  (MO  S/L  ) 

iff/;*  oissf  Lvr  n  (  Ug  rc/i) 

I »  il?’)*  T r; t  M  (  UG  rr  /L  ) 

'■•A'l-AT.r,  ^i  GSC.Lvrn  c  Ug  «n/u 

MAf.GAN'OL.  TfTAL  (UG  MN/L  > 

ZINC.  TOTAL  (UG  ZN/L) 

NUTfMl  r:TG 

CA.MfJI,,  rilSS^iVEl)  OPGANIC  (MG  C/L) 
CAw -ion*  TOTAL  GNGAMIC  (HO  C/L) 
NITPCorn.  TOTAL  AMMONIA  (MG  n/l) 

NlTr-u.m,  MIT  "ATT  ♦  MTR  IT  F.  IWkC .  tt/L  > 
fP'Tnjf’H  V,  J'lAT  T  *  Il  I  SS  OLVF  r»  (MG  P/L) 
HOGPMUmJ  .  ,  TOTAL  (HO  M/  L  ) 

0  ILLOGICAL  DATA 

iJACTff  It  LOGIC  AL  DATA 

f-'CAL  CLFOPM  (LflGl  0  (/ I  OOMLI  ) 

T  !  <  Au  3  T»'r  >1  U<  ncc  1  (LOG  10  (/  l  00  ML  )  ) 

niO**AV,  AT  ASUPr  MENTS 

C  •  L  Ui  MPHYL  L“  A  (IIG/L  ) 
f  »  l  f,;  iMMIVl  l  -il  (I)0/L  ) 

Ci  t  i:i  ff'HYi  i  -C.  ( U<»/L  ) 


ST  AT  IC.N 

*  ST  AT  IL*J 

STATION 

ST  A  T  1 

1  7-  A 

•  1  7-M 

t  'i-  A 

7/) 7 //a 

•  7/17/7H 

7/1  C/ 7  b 

7/1  S/7 

2%  . 

*  7A, 

42. 

5.00 

»  4  .f  0 

**.  oq 

•3.  3  0 

02  . 

•  QJ. 

H7. 

T  T. 

<  1C. 

•  <10. 

1  1  . 

1  A  • 

37  . 

•  r.h. 

A2. 

3*  . 

? 

*  2  . 

7  . 

7. 

<  3  •  1 

•  <0.1 

<  0.1 

<  0.  1 

70 

•  GO 

<  SO 

<  so 

390 

•  f  ;*o 

0*0 

7i  0 

<  SO 

•  <  so 

<  so 

<  SO 

<  5  C 

•  <  S) 

!  7  0 

1  ’0 

?0 

•  30 

20 

3  0 

A  • 

•  A. 

A. 

5  . 

*  5. 

s. 

G. 

o.os 

♦  0.  OS 

0.  1  1 

0.  oo 

0.52 

•  0.5* 

0.1* 

0.  1  A 

0.0  3 

*  0.0% 

<0  .0  1 

0.0  1 

0.05 

•  0.07 

0  •  20 

0.  1  7 

0.?<f 

•  0.23 

0.00 

-0.  *2 

0.?0 

•  0.1'’ 

0  .A  7 

0.47 

3.? 

•  1 .0 

•’.? 

A.  n 

0  mV 

*  r  .3 

0.  R 

l  .  S 

<  0  .  1 

•  <  J.  V 

).  O 

1  .  - 

TABLE  E-4a 


••  LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY  44 
CORPS  OF  ENGINEERS  (CONTRACT  DACWO 1 — 78— C— 0 1 0  I  I  PHASE  I.  CYCLE  A 

DATA  FROM  DUPLICATE  ANALYSES 


• 

• 

STATION 

• 

9 

STATION 

• 

9 

STAT ION 

9 

• 

ST  AT  ION 

9 

• 

PARAMETER  NAME  (UNITS) 

• 

l-A 

• 

1-B 

• 

1  2— A 

• 

12-0 

9 

• 

• 

a/17/78 

9 

• 

8/17/70 

9 

• 

a/ ia/78 

9 

9 

a/I  9/78 

9 

9 

PHYSICAL  OAT  A 
LABORATORY  DATA 


COLOR  (PT-CO  UNITS)  • 

47. 

47. 

• 

9 

IB. 

17. 

TLRBIDITY.  MACH  TURBIDIMETER  (FTU)  • 

5.  I  0 

0.00 

9 

0.65 

0.83 

TCTAL  FILTERABLE  RESIDUC  (MG/LI  • 

66  . 

52* 

9 

• 

61. 

ss. 

TOTAL  NONE  1L  TER  ABLE  RESIDUE  (MG/LI  • 

17* 

11* 

9 

3. 

t. 

CHEMICAL  DATA  • 

MINERALS  and  METALS  * 

ALKALINITY.  TOTAL  (MG  CAC03/L  1  • 

19* 

16. 

9 

9 

9 

9 

9 

32. 

33. 

Ct-LCC  IDL  (MG  CL/L  1  • 

4  . 

4. 

9 

3. 

3. 

SULFATE.  DISSOLVED  (MG  SOA/LI  * 

5. 

5* 

9 

<  1. 

<  1. 

SLLFIDE.  TOTAL  (MG  S/Ll  • 

<  0.  1 

<  0.1 

9 

<  0.1 

<  0.1 

CALCILM,  TOTAL  (MG  CA/L)  • 

0.1 

0.1 

9 

2.5 

2.5 

IRON.  DISSOLVED  (UG  FE/LI  • 

90 

90 

9 

<  50 

<  SO 

ICCK.  TOT  AL  (UG  FE/L  1  • 

090 

670 

9 

ao 

110 

MAGNESIUM.  TOTAL  (MG  MG/L  )  • 

2.6 

2.0 

9 

0.2 

0.2 

MANGANESE.  DISSULVEO  (  UG  MN/L]  • 

<  50 

<  SO 

9 

• 

<  50 

<  SO 

MANGANESE.  TOTAL  (UG  MN/L  1  • 

140 

130 

9 

<  50 

SO 

PCTASSI  UN.  TOTAL  (MG  K/L 1  • 

1.6 

1.6 

9 

<  0.1 

<  0.1 

SODIUM.  TOTAL  (MG  NA/LI  • 

4.33 

4.40 

9 

9 

1.17 

I.  13 

ZINC.  TOTAL  (UG  ZN/L1  • 

30 

20 

• 

9 

10 

<  10 

NUTRIPIT-,  • 

CAR8CN.  DISSOLVED  ORGANIC  (MG  C/Ll  • 

<  a. 

<  a. 

9 

9 

9 

<  2. 

<  2. 

CAROCN,  TOTAL  ORGANIC  (MG  C/L  J  • 

6. 

5. 

9 

7. 

7. 

NITFOGFN,  ('OTAL  AMMONIA  (MG  N/LI  1 

0.09 

0.10 

9 

9 

0.03 

A 

O 

9 

o 

NITOOGCH,  Nl TRATEANI TRITE  (MG  N/LI  • 

0.  1  1 

0.11 

9 

<0.01 

•  <0.01 

NITROGEN,  TOTAL  KJELDAHL  (MG  N/L 1  • 

0.5 

0.5 

9 

0.4 

•  0.4 

ORTHOPHOSPHATE.  DISSCLVEO  (MG  P/Ll  • 

<0.  01 

<0.01 

9 

9 

A 

c 

• 

p 

o 

9 

o 

V 

PHOSPHORUS.  TOTAL  (MG  P/Ll  • 

0.05 

0.09 

9 

9 

0.04 

•  <0.01 

BIOLOGICAL  DATA  • 

BACTER  lOLUCICAL  DATA  • 

TFCAL  COLFOR'I  (LOCI  0  (  /  1  OOML  1  )  • 

0.25 

0.20 

9 

9 

9 

9 

9 

<0.00 

•  <0.00 

FECAL  STREPTOCOCCI  (LOGI 0 ( / 1  0 OML 1 1  • 

0.26 

0.24 

9 

9 

<0. 00 

*  <0.00 

BIOMASS  MEASUREMENTS  * 

CHORCPHYLL-A  (  UG/L  I  • 

9.6 

9.7 

9 

9 

9 

i  .a 

•  i  .a 

CH.OROPHYLL-U  (UG/L)  • 

0.7 

0.6 

9 

0.4 

•  0.6 

CHLOflCMMYLL-C  (UG/LI  • 

<0*1 

<  0.  1 

9 

9 

<  0.1 

•  0.1 

TABLE  E-4b 


- - 

— 

- - 

— 

— — - — 

• 

• 

STATION 

•  STATION 

• 

ST AT  ION 

• 

ST  AT  I  ON 

• 

PAPAMETTR  NAME  (UNITS! 

• 

17-A 

•  17-e 

• 

19-A 

* 

19-B 

• 

• 

« 

• 

8/ 14/70 

•  0/14/76 

* 

• 

8/10/70 

• 

■ 

6/16/76 

• 

PHYSICAL  DATA  • 

• 

LABORATORY  DATA  * 

• 

COLOR  (PT-CO  UNITS)  • 

60, 

60, 

3  0. 

29. 

TURBIDITY.  MACH  TURBIDIMETER  (FTU)  • 

14,  90 

0.20 

4.20 

11.00 

TOTAL  FILTCRAOLE  residue  cmg/l!  • 

• 

64, 

71. 

51* 

62. 

TCTAL  NCNF1LTERAOLE  RESIDUE  (MG/LI  • 

t 

29. 

25. 

to. 

11. 

CHEMICAL  DATA  .... 

.... 

MINERALS  AND  METALS  .... 

•  •  •  • 

ALKALINITY,  TOTAL  (MG  CAC03/L  )  * 

25. 

2S. 

36. 

39. 

O-LCR  IOC  (MG  CL/L  >  * 

4, 

A. 

4, 

4. 

SULFATE,  DISSOLVED  (MG  SQ4/L!  ' 

t 

2* 

I. 

4. 

3. 

SULFIDE,  TOTAL  (MG  S/Ll  # 

<  0,1 

<  0.1 

<  0.1 

<  0.1 

CALCIUM,  TOTAL  (MG  CA/L)  * 

31, 3 

31.0 

20  .2 

31  .3 

IRCN.  DISSOLVED  (UG  FF/L)  * 

440 

•  00 

<  50 

<  50 

IRON,  TOTAL  (UG  F E/L  )  # 

1910 

2  180 

580 

730 

MAGNESIUM,  TOTAL  (MG  MG/Ll  • 

1  ,9 

1.3 

2.6 

2.  9 

MANGANF SC •  DISSOLVED  ( UG  MN/Ll  * 

, 

<  SO 

<  50 

<  50 

<  50 

MANGANESE,  TOTAL  (UG  MN/L)  * 

270 

2A0 

60 

130 

POTASSIUM.  TOTAL  (MG  K/Ll  * 

1,1 

1.2 

1  .1 

1  .1 

SCDIUF,  TOTAL  (MG  NA/L!  # 

8 

3.27 

3.33 

3*60 

3.  57 

Z  INC  *  TOTAL  (UG  2N/L)  * 

• 

30 

30 

20 

30 

NUTRIENTS  .... 

0  •  «  • 

CARBON.  OISSDLVED  ORGANIC  IMG  C/L»  * 

<  9. 

0  » 

<  0. 

4. 

carbon,  total  organic  IMG  C/L)  ' 

6. 

0, 

6, 

5  • 

NITROGEN.  TOTAL  AMMONIA  (MG  N/L)  • 

8 

0.  0  3 

<0.01 

C».  08 

0.08 

NITCCGCN.  N|TRATE*N1TRITE  (MG  N/L)  1 

0,28 

0  ,20 

0.17 

0.17 

NITSCCLN.  TOTAL  KJCLDAHL  (MG  N/L  >  * 

0,5 

0.5 

0  .5 

0.6 

octhcfhogphate,  DISSOLVED  (MG  p/l)  • 

• 

0,03 

0.03 

<0.01 

<0.  0  l 

PHOSPHORUS0  TOTAL  (MG  P/L!  * 

• 

0.  08 

0.10 

0.04 

0,04 

3I0L0GICAL  DATA  .... 

«  •  •  • 

BACTERIOLOGICAL  DATA  0  •  •  • 

a  ,  •  # 

fecal  COI.rOR*  (  L  QG  l  0  t  / 1 0  0  ML  )  1  * 

0.45 

0.45 

•  -t  •  1 1 

•  0,08 

TECAL  STHCPTiJCOCC  I  (  LOG  10  1/10  0  ML  )  1  • 

• 

0,  14 

0.13 

•  0 .45 

• 

•  0.44 

• 

BIOMASS  MEASUREMENTS  .... 

till 

OilCRCPHYLL -A  (UG/L)  • 

2.5 

2.5 

•  13.1 

•  12.0 

CHLCTCPHTLL-U  (UG/L)  * 

0  .2 

0.2 

•  4  ,9 

•  4,8 

CKLCRCPHTLL-C  <UG/L  )  ' 

0  •  1 

<  0.1 

•  0  .5 

« 

•  0,7 

• 

TABLE  E-5 a 


•  *  l*<-  sc*M»JOLe  %*Ti  r  quality  mana*,cm‘nt  stuey  •• 

C  ■*  'o-,  jc  r  fE.jNwDb  {fONTUCT  QA<*Oi -71-C-010I >  »MA»£  !•  CYCLE  5 

OAT  A  FPO«  OU:>L  1  C AT  r  ANAL  YS*  3 


« 

• 

ST  AT  JON 

ST  AT  I  ON 

ST  AT  ION 

ST  AT  ION 

• 

• 

• 

DA.;\M-Tcq  NAME  (UNITS) 

l  4-  A 

1  \-r> 

1  7-4 

1  7-3 

• 

• 

• 

9/27/ 78 

9/2  7/ 7ft 

9/25/73 

9/25/78 

• 

• 

• 

1 

3HVSJCV.  OAT  A 

• 

« 

• 

• 

HOI^Tr-Y  DATA 

• 

t 

C'L3-  ('>T~C:>  UNITS! 

9. 

1  1  • 

14. 

1  3. 

. 

* 

TU  Jill  H7Y.  MUCH  TUMSIOI^'T-e  ("TU> 

5.6  0 

5.00 

1  .50 

1 .60 

• 

• 

TOTAL  FILT.PA-Li  WES1DU-  (MG/L) 

1  23  • 

113. 

94. 

89. 

• 

t 

TOTAL  NTJe  ILTE*  ACL  E  RESIDUE  ( MG/L ) 

7, 

8. 

2. 

<  2. 

• 

• 

CHEMICAL  OATA 

• 

» 

MINERALS  A  NO  METALS 

• 

• 

ALKALINITY,  TOTAL  (MG  CACQ3/L) 

90. 

91  • 

51  . 

53. 

■ 

• 

SULFATE,  TOTAL  1  MG  SOA /L  ) 

<  1  . 

<  1  • 

3. 

3. 

• 

• 

I  PON,  DlS‘iDLV'0  (UG  re/ L) 

<  50 

<  50 

<  50 

<  50 

• 

• 

IRON,  TOTAL  (UG  Ff/L> 

1  40 

160 

1  50 

1  40 

• 

• 

.  DISGOLVTD  (U2  MN/U  ) 

<  50 

<  50 

<  50 

<  50 

• 

« 

MA  NO  AN';  S“  •  TOTAL  (  UG  MN/L  > 

<  50 

60 

<  50 

<  50 

■ 

• 

ZINC,  TJTAL  (UG  ZN/L> 

20 

20 

10 

20 

• 

• 

NUTRIENTS 

• 

• 

CAR3GN,  OISSOLVHO  ORGANIC  (MG  C/L  ) 

<  19. 

10. 

<  2. 

<  2. 

• 

, 

CAR  30  N ,  T^TAL  ORGANIC  (MG  C/L! 

1  5. 

16. 

2  . 

1  . 

• 

• 

NITWOGsN.  TOTAL  AMMONIA  (MG  N/L  ) 

<0.01 

o 

. 

o 

V 

0.  03 

0.04 

9 

• 

NI7R0G.*N,  NM  RAT  r*M  TRITE  (MG  N/L) 

0.35 

•  0.30 

0.53 

0.  53 

9 

• 

•JITP./C..-J,  TOTAL  KJrLOANL  (”G  N/L) 

0.2 

•  0.3 

0.3 

0.5 

9 

• 

0R7H0OH OS^H ate ,  DISSOLVED  (MG  P/L  > 

A 

O 

• 

o 

•  <0.01 

0.07 

0.07 

9 

• 

3HQ3“H<-f,i|S,  TDT»L  (**0  P/Ll 

0,01 

A 

O 

• 

o 

0.  ov 

0.05 

9 

• 

•»  I  nL  TG  I  C  AL  DATA 

9 

• 

BAC TO-  IOLOGI C AL  DATA 

• 

( 

rcCAL  COLrO“>  4  (LOGI  0< /10OML  )  ) 

0.00 

•  0.30 

0.95 

0.85 

• 

« 

r^  cal  srr  >r;?cocei  <  logi  o<  / i  oo*l  ) ) 

<0.00 

•  <0.00 

1.7! 

2.04 

• 

» 

!3PMAAS  AS‘)REM:NT3 

9 

• 

CHl  O  J'V’hYi.  l-  A  (UG/L) 

3.  A 

•  8.6 

6.5 

6.0 

9 

1 

CML  ‘i^0:’  TYLL- 3  (  JT/L  ) 

0.4 

•  0.  7 

1  .1 

0.6 

• 

• 

(  U  G/L  ! 

0.  1 

•  <0.1 

0  •  1 

<  0.1 

• 

f 
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TABLE  E-5b 


E-ll 


TABLE  £-6a 


•  •  LAKE  SEMINOLE  MATER  GOAL  ITT  MANAGEMENT  STUDY  •  • 

CORPS  OF  INC  f NEEDS  (CONTRACT  OACMO I -7S-C-0 1  01)  PHASE  It  CYCLE  • 

DATA  FROM  DUPLICATE  ANALYSES 


• 

• 

• 

« 

a 

parameter  name  (UNITS) 

station 

7S-A 

1 1/30/78 

STATION 

71-B 

11/30/76 

station 

«#5-A 

11/29/70 

STATION 

9S-B 

11/29/78 

a 

a 

a 

a 

a 

• 

• 

PHYSICAL  DATA 

a 

• 

a 

• 

LABORATORY  DATA 

a 

• 

COLOR  (PT-CO  UNITSI 

65. 

•  Oa 

so. 

AS. 

a 

a 

TURBIDITY.  HACH  TURBlDItCTFR  (FTU) 

10*  00 

9.50 

10.00 

6.10 

• 

TC1AL  FILTERABLE  RESIDUE  (MG/LI 

90a 

66a 

75a 

79a 

a 

. 

tctal  none  il  ter  able  RESIDUE  (MC/LI 

9. 

<  0. 

21. 

16a 

• 

a 

cmfmical  oata 

a 

s 

MINERALS  AND  METALS 

a 

a 

ALKALINITY,  TOTAL  (MG  CACQ3/L  1 

26. 

32. 

32. 

31  a 

a 

• 

chloride  IMG  CL/L) 

4  a 

6a 

•  a 

4a 

• 

SULFATE.  DISSOLVED  IMG  S04/L1 

13a 

13. 

1  la 

1  la 

• 

CALCIUM.  TOTAL  IMG  CA/L) 

6.0 

S.  7 

5.9 

5.9 

a 

s 

IRON.  DISSOLVED  I  UG  FE/L) 

70 

ao 

1  30 

90 

• 

IRON,  TOTAL  < UG  FE/L) 

970 

770 

650 

630 

a 

• 

MAGNESIUM.  TOTAL  IMG  MG/LI 

1.3 

1.3 

1  .2 

1.2 

a 

• 

MANGANESE.  DISSOLVED  IUG  MN/L 1 

110 

110 

SO 

<  IS 

• 

manganese,  total  iugmn/l) 

ISO 

ISO 

90 

90 

s 

• 

PCTASIIUM.  TOTAL  I  MG  K/L) 

2.7 

2.S 

2.5 

2.S 

a 

• 

SCO  ILF.  TUTAI  (MG  NA/Ll 

12.  AO 

12.50 

10.40 

6.80 

• 

ZINC.  TOTAL  (UG  ZN/L  I 

10 

<  10 

<  10 

<  10 

a 

• 

NUTRIENTS 

a 

a 

• 

CAROLS.  DISSOLVED  ORGANIC  (MG  C/Ll 

<  12. 

<  11. 

6a 

5. 

a 

s 

CAP  3C  N  •  TOTAL  ORGANIC  IMG  C/Ll 

9  a 

6a 

7  . 

7  a 

• 

NITROGEN.  TOTAL  AMMONIA  I  MG  N/L  J 

0.02 

0.02 

0.  07 

Oa  07 

■ 

• 

NITROGEN.  Nl TRATEANITRITE  I  MG  N/LI 

Oa  26 

0.2B 

r.25 

0.27 

a 

* 

NITROGEN.  TOTAL  KJELDAHL  I  MG  N/L) 

0. 6 

0.6 

0  .3 

0.4 

• 

ORTHOPHOSPHATE.  DISSOLVED  IMG  P/L) 

<0.01 

0.04 

<0  .01 

<0.01 

a 

t 

PHOSPHORUS.  TOTAL  IMG  P/Ll 

0.04 

0.05 

C  a  03 

0.05 

a 

a 

s 

biological  data 

a 

a 

• 

BIOMASS  MEASUREMENTS 

• 

a 

• 

CNL  QFCPHVLL-A  (  UG/L  ) 

7  .6 

7.2 

10.S 

10.6 

• 

• 

CHLCBLPH.  ll  -u  iug/lt 

2.1 

la  1 

J«6 

2.  4 

• 

s 

CHI  PROP HYLL-C  (UG/LI 

0.3 

0.3 

1.6 

a 
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TABLE  E-6b 


PARAMETER  NAME  (UNITS  I 


PHYSICAL  DATA 
LABORATORY  DATA 


COLOR  (PT-CO  UNITS) 

TURBIDITY.  HACH  TURBIDIMETER  (FTU) 
TOTAL  FILTERABLE  RESIDUC  (MG/L) 

1  B. 

3*  SO 
91. 

• 

• 

• 

21. 

4.90 

90. 

TCTAL  NONF  11. f ER AOL E  RESIDUC  (MG/L) 

<  2. 

• 

<  0. 

CMC Ml  CAL  DATA 

• 

minerals  a  NO  METALS 

i 

alkalinity.  TOTAL  (MG  CAC03/L) 
CHLORIDE  (MG  CL/L) 

SULFATE.  DISSOLVEO  (MG  904/L) 

ST. 

0. 

2. 

• 

• 

« 

52. 

6. 

2. 

CALCIUM.  TOTAL  (MS  CA/L) 

IRCN.  DISSOLVED  (UG  FE/L) 

IFCN.  TOTAL  (UG  FE/L) 

IT  .0 
260 
440 

• 

• 

* 

15.7 

250 

5*0 

MAGNESIUM.  TOTAL  (MG  MG/L) 

MANGANESE.  DISSOLVED  (UG  MN/L  > 
MANGANESE.  TOTAL  (UG  MN/L) 

0.9 

<  50 

<  50 

• 

• 

• 

0.9 

<  SO 

<  50 

POTASSIUM.  TOTAL  (MG  K/L) 

SODIUM.  TOTAL  (MG  NA/L > 

2  INC.  TOTAL  (UG  2N/L* 

1  .0 
4.93 
<  10 

« 

• 

• 

1.0 
A  .47 
<  10 

NUTRIENTS 

• 

CARPCN.  DISSOLVED  ORGANIC  (MG  C/L) 
CARBON,  TOTAL  ORGANIC  (MG  C/L) 
NITROGEN.  TOTAL  AMMONIA  (MG  N/L ) 

4. 

4. 

0.04 

* 

* 

• 

3. 

5. 

0.02 

NITROGEN.  N1TRATEANI  TRITE  (MG  N/L) 
NITROGEN.  TOTAL  KJELOAML  ( NG  N/L) 
ORTHOPHOSPHATE.  01 S50LVED  (MG  P/L) 

0.60 

0.2 

O.OS 

• 

• 

• 

0.56 

0.2 

0.06 

PHOSPHORUS.  TOTAL  (MG  P/L) 

0.00 

• 

0.09 

BIOLOGICAL  DATA 

• 

BIOMASS  MEASUREMENTS 

t 

chlorcphyll-a  (ug/l) 

CMLOROPHVLL-O  (UG/L) 

C»*LORO»HVLL-C  (UG/L) 

0.9 

0.3 

<0.1 

t 

• 

• 

t 

1.3 
0.6 
<  0.  1 

STATION 
1 7- A 

11/28/78 


STATION 
1  7-8 

1 1/28/72 
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TABLE  E-7 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 

CORPS  OF  ENGINEERS  (CONTRACT  DACW01-78-C-0101) 
Phase  I,  Cycle  1 

SPIKED  SAMPLE  RECOVERIES 


Parameter 

Station 

Number 

Spike  Value 

■.TiiUirM 

uiiHiEEnia 

wmm 

Zinc, 

Total 
(mg  Zn/1 ) 

08 

0.06 

0.03 

0.09 

96.5 

11 

05 

l5 

h  0.54 

■bKIlH 

105 

Iron, 
Dissolved 
tmg  Fe/1) 

02 

0.30 

0.15 

0.49 

109 

08 

05  " 

Him 

MHlsLflHI 

15 

05 

r. 55 

Iron, 

Total 
(mg  Fe/1) 

02 

3.00 

1.57 

4.66 

102 

11 

3.00 

maum 

4.55 

97.2 

IS 

3.50 

■la 

4.37 

r“  99.7 

Manganese, 
Dissolved 
(mq  Mn/1 ) 

01 

0.02 

0.01 

0.04 

109 

08 

h  or 

MM 

11 

05 

KKiai 

BHHffiEJHHH 

111 

Manganese 
Total 
(mq  Mn/1) 

01 

0.16 

0.08 

0.24 

97.8 

02 

05 

98.5 

08 

0.16 

O? 

155 
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TABLE  E-8 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 

CORPS  OF  ENGINEERS  (CONTRACT  DACW01-78-C-0101) 
Phase  I,  Cycle  2 

SPIKED  SAMPLE  RECOVERIES 


EHI 

■-TKirara 

13 

0.05 

0.02 

0.06 

88.2 

16 

0.05 

0.05 

0.07 

68.8* 

Iron, 
Dissolved 
(mq  Fe/1 ) 

13 

0.80 

0.09 

0.89 

16 

0.80 

0.26 

1.05 

98.9 

13 

2.50 

0.35 

2.43 

85.1 

16 

2.50 

0.96 

3.34 

96.4 

Manganese, 
Dissolved 
(mq  Mn/1) 

13 

0.03 

0.01 

0.04 

104 

16 

0.03 

0.02 

0.05 

111 

Manganese, 
Total 
(mq  Mn/1 ) 

13 

0.20 

0.03 

0.21 

92.9 

16 

0.10 

0.04 

0.14 

104 

♦This  sample  was  spiked  in  the  laboratory  resulting  in: 

16  0.02  0.05  0.07  100 

The  percent  recoveries  were  calculated  using  the  concentrations  to 
three  significant  figures. 


i 
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TABLE  E-9 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 

CORPS  OF  ENGINEERS  (CONTRACT  DACW01-78-C-0101) 
Phase  I,  Cycle  3 

SPIKED  SAMPLE  RECOVERIES 


BASSOS 

n  imi  — — n 

KriiiTyB-T-in1’!  rj 

muSBRH 

15 

0.05 

0.02 

0.07 

109.1 

09 

0.05 

0.02 

0.07 

95.8 

Iron, 
Dissolved 
(mg  Fe/1) 

15 

0.40 

<0.01 

0.42 

102.5 

09 

0.40 

0.10 

0.52 

104.0 

Iron,  Total 

(mg  Fe/1) 

15 

2.50 

0.08 

2.45 

95.1 

HSI 

2.50 

0.35 

2.49 

87.3 

Manganese, 
Dissolved 
(mq  Mn/1 ) 

15 

0.03 

<0.01 

0.04 

115.2 

09 

0.06 

0.02 

0.07 

97.3 

Manganese, 
Total 
(mq  Mn/1) 

15 

0.10 

0.05 

0.17 

112.5 

09 

0.20 

0.12 

0.31 

97.2 

The  percent  recoveries  were  calculated  using  the  concentrations  to 
three  significant  figures. 
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TABLE  E-10 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 

CORPS  OF  ENGINEERS  (CONTRACT  DACW01-78-C-0101) 
Phase  I,  Cycle  4 

SPIKED  SAMPLE  RECOVERIES 


Parameter 

Station 

Number 

Spike  Value 

Analytical  Results  j 

Sample 

Spiked  Sample 

%  Recovery 

Zinc,  Total 
(mq  Zn/1) 

14 

0.05 

<0.01 

0.06 

107 

16 

0.10 

0.02 

0.12 

103 

Iron, 
Dissolved 
(mq  Fe/1 ) 

14 

0.08 

0.20 

0.26 

90.2 

16 

0.20 

0.03 

0.25 

112 

Iron,  Total 
(mq  Fe/1) 

14 

0.50 

0.73 

1.25 

102 

16 

0.40 

1.25 

1.48 

89.3 

Manganese, 
Dissolved 
(mq  Mn/1) 

14 

0.03 

0.01 

0.05 

109 

16 

0.03 

<0.01 

0.04 

104 

Manganese, 
Total 
(mq  Mn/1) 

14 

0.10 

0.04 

0.14 

93.5 

16 

0.10 

0.09 

0.19 

102 

Potassium, 
Total 
(mq  K/l ) 

14 

1.5 

0.6 

2.1 

100 

16 

1.5 

1.1 

2.7 

103 

Sodium 

Total 

(rcgja/lj _ 

14 

4.00 

1.43 

5.30 

97.0 

16 

4.00 

3.27 

7.07 

95.0 

The  percent  recoveries  were  calculated  using  the  concentrations  to 
three  significant  figures. 
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TABLE  E- 11 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 

CORPS  OF  ENGINEERS  (CONTRACT  DACW01-78-C-0101) 
Phase  I,  Cycle  5 

SPIKED  SAMPLE  RECOVERIES 


Parameter 

Station 

Number 

Spike  Value 

Analytical  Results  I 

Sample 

tn 

07 

0.10 

0.01 

0.11 

103.7 

12 

0.10 

0.02 

0.12 

100.9 

Iron, 
Dissolved 
(mg  Fe/1) 

07 

0.20 

0.04 

0.24 

100.4 

12 

0.04 

<0.01 

0.04 

97.7 

07 

1.0 

0.29 

1.18 

91.5 

12 

1.0 

0.12 

1.13 

100.4 

Manganese 
Dissolved 
(mg  Mn/1) 

07 

0.03 

0.08 

0.11 

100.0 

12 

0.03 

<0.01 

0.04 

100.0 

Manganese, 
Total 
(mg  Mn/1 ) 

07 

0.2 

0.14 

0.36 

103.8 

12 

0.1 

0.11 

0.23 

106.5 

The  percent  recoveries  were  calculated  using  the  concentrations  to 
three  significant  figures. 
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TABLE  E-12 

LAKE  SEMINOLE  WATER  QUALITY  MANAGEMENT  STUDY 

CORPS  OF  ENGINEERS  (CONTRACT  DACW01-78-C-0101) 
Phase  I,  Cycle  6 

SPIKED  SAMPLE  RECOVERIES 


Parameter 

Station 

Number 

Eftssrnni 

Zinc,  Total 
(mg  Zn/1) 

03 

0.05 

<0.01 

0.05 

100 

09S-A 

0.05 

<0.01 

0.05 

100 

iron , 
Dissolved 
(mg  Fe/1 ) 

03 

0.04 

0.06 

0.14 

138 

09S 

0.16 

0.11 

0.22 

83.5 

Iron,  Total 

(mq  Fe/1) 

03 

0.50 

0.95 

1.50 

104 

09S-A 

0.50 

0.65 

1.35 

117 

Manganese 
Dissolved 
(mg  Mn/1) 

03 

0.06 

<0.05 

0.06 

102 

09  S 

0.06 

.  -  -- 

<0.05 

0.11 

99.1 

Manganese, 
Total 
(mg  Mn/1 ) 

03 

0.10 

0.07 

0.18 

107 

09S-A 

0.20 

0.09 

0.30 

103 

The  percent  recoveries  were  calculated  using  the  concentrations  to 
three  significant  digits. 
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APPENDIX  F 

IN  SITU  VERTICAL  PROFILES  AND  ISOPLETHS 


AD-A104  408  HATER  AND  AIR  RESEARCH  INC  GAINESVILLE  FL  or  „ 

SFp£AIUU*LI,r  M,N*t’E,,E:NT  STUDIES  LAKE  SEMINOLE.  APR IL-NOVFMRFO  —  FTC(ll) 
UIILLASSIUED  ACF-00-10  DACH01-7A-C-0101 


LIST  OF  FIGURES 


FIGURE 

F-l 

F-2 

F-3 

F-4 

F-5 

F-6 

F-7 

F-8 

F-9 


DESCRIPTION 


PAGE  NO. 


Dissolved  Oxygen,  Temperature,  pH,  Conductivity,  F-l 
and  Oxidation-Reduction  Potential  Vertical 
Profiles,  Taken  In  Situ  Cycle  1, 

April  17-21,  1978 

Dissolved  Oxygen,  Temperature,  pH,  Conductivity,  F-5 
and  Oxidation-Reduction  Potential  Vertical 
Profiles,  Taken  In  Situ  Cycle  2, 

June  5-7,  1978 

Dissolved  Oxygen,  Temperature,  pH,  Conductivity,  F-9 
and  Oxidation-Reduction  Potential  Vertical 
Profiles,  Taken  In  Situ  Cycle  3, 

July  17-20,  1978 

Dissolved  Oxygen,  Temperature,  pH,  Conductivity,  F- 13 
and  Oxidation-Reduction  Potential  Vertical 
Profiles,  Taken  In  Situ  Cycle  4, 


Dissolved  Oxygen,  Temperature,  pH,  Conductivity,  F-17 
and  Oxidation-Reduction  Potential  Vertical 
Profiles,  Taken  In  Situ  Cycle  5, 


Dissolved  Oxygen,  Temperature,  pH,  Conductivity,  F-20 
and  Oxidation-Reduction  Potential  Vertical 
Profiles,  Taken  In  Situ  Cycle  6, 

November  28-30,  W78 

Temperature,  Dissolved  Oxygen,  pH,  Specific  F-23 

Conductance,  and  Oxidation-Reduction 
Potential  Isopleths  Taken  In  Situ,  Cycle 


Temperature,  Dissolved  Oxygen,  pH,  Specific  F-26 

Conductance,  and  Oxidation-Reduction 
Potential  Isopleths  Taken  In  Situ,  Cycle 


Temperature,  Dissolved  Oxygen,  pH,  Specific  F-29 

Conductance,  and  Oxidation-Reduction 
Potential  Isopleths  Taken  In  Situ,  Cycle 


4,  August  14-17,  1978  at  Station  15 


FIGURE  F-la.  DISSOLVED  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AMD  OXIDATION-REDUCTION 
POTENTIAL  VERTICAL  PROFILES,  TAKEN  IN  SITU  CYCLE  1,  APRIL  17-21,  1978. 


400  450  500  400  450  500 

a  Oxidation-Reduction  Potential  (mv)  a  Oxidation-Reduction  Potential  (mv) 

Unless  otherwise  noted,  profiles  taken  at  midpoint  in  cross  section. 


FIGURE  F-lb.  DISSOLVED  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AND  OXIDATION-REDUCTION 
POTENTIAL  VERTICAL  PROFILES,  TAKEN  IN  SITU  CYCLE  1,  APRIL  17-21,  1978. 


F-2 


400  450  500  400  450  500 

a OxidatiCM-Rpduction  Potential  (pv'  a  'Uidation-Reduction  Potential  (mv) 

Unless  otherwise  noted,  profiles  taken  at  midpoint  in  cross  section. 


FIGURE  F-lc.  DISSOIVFD  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AND  OXIDATION-REDUCTION 
POTEIi.iAL  VERTICAL  PROFILES,  TAKEN  IN  SITU  CYCLE  1,  APRIL  17-21,  1978. 


400  450  500  400  450  500 

a  Oxidation-Reduction  Potential  (nv)  a '>xi dation-Reduct ion  Potential  ("»vl 

*Distance  from  Right  Bank  Facing  Upstream 

Unless  otherwise  noted,  profiles  taken  at  midpoint  in  cross  section. 


F-5 


350  400  450  500  350  400  150  5 

^Oxidation-Reduction  Potential  (mv)  AOxidation-Reduction  Potential  (mv ) 

Unless  otherwise  noted,  profiles  taken  at  midpoint  in  cross  section. 


FIGURE  F-2 b.  DISSOLVED  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AND  OX  I DAT I ON- RE DUCT I ON 
POTENTIAL  VERTICAL  PROFILES,  TAKEN  IN  SITU  CYCLE  2,  JUNE  5-7,  1978. 


F-6 


Unless  otherwise  noted,  profiles  taken  at  midpoin 
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Unless  otherwise  noted,  profiles  taken  at  midpoi 


FIGURE  F-3b  DISSOLVED  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AND  OXIDATION-REDUCTION 
POTENTIAL  VERTICAL  PROFILES,  TAKEN  IN  SITU  CYCLE  3,  JULY  17-20,  1978. 
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a  Oxidation-Reduct ion  Potential  (mv)  ^Oxidation-Reduction  Potential  (mv) 

Unless  otherwise  noted,  profiles  taken  at  midpoint  in  cross  section. 
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a  Oxidation-Reduction  Potential  (mv) 

Unless  otherwise  noted,  profiles  taken  at  midpoint  in  cross  section. 
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a  Oxi da t ion- Reduct  ion  Potential  (mv) 


FIGURE  F-4a  DISSOLVED  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AND  OXIDATION-REDUCTION 
POTENTIAL  VERTICAL  PROFILES,  TAKEN  IN  SITU  CYCLE  4,  AUGUST  14-17,  1978. 
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FIGURE  F-4d.  DISSOLVED  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AND  OXIDATION-REDUCTION 
POTENTIAL  VERTICAL  PROFILES,  TAKEN  IN  SITU  CYCLE  4,  AUGUST  14-17,  1978. 
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Unless  otherswise  noted,  profiles  taken  at  midpoint  in  cross  section. 
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FIGURE  F-5b.  DISSOLVED  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AND  OXIDATION-REDUCTION 
POTENTIAL  VERTICAL  PROFILES,  TAKEN  IN  SITU  CYCLE  5,  SEPTEMBER  25-27,  1978. 
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♦Distance  from  Right  Bank  Facing  Upstream 

Unless  otherwise  noted,  profiles  taken  at  midpoint  in  cross  section. 


FIGURE  F-Sc.  DISSOLVED  OXYGEN,  TCMPERATURE,  pH,  CONDUCTIVITY,  AND  OXIDATION-REDUCTION 
POTENTIAL  VERTICAL  PROFILCS,  TAKEN  IN  SITU  CYCLE  5,  SEPTEMBER  25-27,  1970. 
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a  0*1  da  Li  on -Reduct  ion  Potential  (mv)  AOxidati  jn-Peduction  Potential  (mv) 

*Di stance  from  Right  Bank  Facing  Downstream 
Unless  otherwise  noted,  profiles  taken  at  midpoint  in  cross  section. 


FIGURE  F-6a.  DISSOLVED  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AND  OXIDATION-REDUCTION 
POTENTIAL  VERTICAL  PROFILES,  TAKEN  IN  SITU  CYCLE  6,  NOVEMBER  28-30,  1978. 


Unless  otherwise  noted,  profiles  taken  at  midpoint  in  cross  section. 


FIGURE  F-6C.  DISSOLVED  OXYGEN,  TEMPERATURE,  pH,  CONDUCTIVITY,  AND  OXIDATION-REDUCTION 
POTENTIAL  VERTICAL  PROFILES,  TAKEN  IN  SITU  CYCLE  6,  NOVEMBER  28-30,  1978. 


♦Distance  from  Right  Bank  Facing  Upstream 

Unless  otherwise  noted,  profiles  taken  at  midpoint  In  cross  section. 
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FIGURE  F-7  .  TEMPERATURE,  DISSOLVED  OXYGEN,  pH,  SPECIFIC 
CONDUCTANCE,  AND  OXIDATION-REDUCTION  POTENTIAL  ISOPLETHS 
TAKEN  IN  SITU,  CYCLE  4,  AUGUST  14-17,  1978  AT  STATION  7. 

a)  Isotherms  (°C) 


b)  Dissolved  Oxygen  (mg/1) 
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FIGURE  F-7  .  TEMPERATURE,  DISSOLVED  OXYGEN,  pH,  SPECIFIC 
CONDUCTANCE,  AND  OXIDATION-REDUCTION  POTENTIAL  ISOPLETHS 
TAKEN  IN  SITU,  CYCLE  4,  AUGUST  14-17,  1978  AT  STATION  7. 


c)  pH 


d)  Specific  Conductance  (gmhos/cm  @25°C) 
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FIGURE  F-7  .  TEMPERATURE,  DISSOLVED  OXYGEN,  pH,  SPECIFIC 
CONDUCTANCE,  AND  OXIDATION-REDUCTION  POTENTIAL  ISOPLETHS 
TAKEN  IN  SITU,  CYCLE  4,  AUGUST  14-17,  1978  AT  STATION  7. 

e)  Oxidation  Reduction  Potential  (mv) 
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FIGURE  F-8.  TEMPERATURE,  DISSOLVED  OXYGEN,  pH,  SPECIFIC 
CONDUCTANCE,  AND  OXIDATION-REDUCTION  POTENTIAL  ISOPLETHS 
TAKEN  IN  SITU,  CYCLE  4,  AUGUST  14-17,  1978  AT  STATION  11. 
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b)  Dissolved  Oxygen  (mg/1) 
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FIGURE  F-8.  TEMPERATURE,  DISSOLVED  OXYGEN,  pH,  SPECIFIC 
CONDUCTANCE,  AND  OXIDATION-REDUCTION  POTENTIAL  ISOPLETHS 
TAKEN  IN  SITU,  CYCLE  4,  AUGUST  14-17,  1978  AT  STATION  11. 


e)  Oxidation  Reduction  Potential  (mv) 
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FIGURE  F-9.  TEMPERATURE,  DISSOLVED  OXYGEN,  pH,  SPECIFIC 
CONDUCTANCE,  AND  OXIDATION-REDUCTION  POTENTIAL  ISOPLETHS 
TAKEN  IN  SITU,  CYCLE  4,  AUGUST  14-17,  1978  AT  STATION  15. 

a)  Isotherms  (°C) 


b)  Dissolved  Oxygen  (mg/1) 
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FIGURE  F-9.  TEMPERATURE,  DISSOLVED  OXYGEN,  pH,  SPECIFIC 
CONDUCTANCE,  AND  OXIDATION-REDUCTION  POTENTIAL  ISOPLETHS 
TAKEN  IN  SITU,  CYCLE  4,  AUGUST  14-17,  1978  AT  STATION  15 

c)  pH 


d)  Specific  Conductance  (umho/cm  @25°C) 
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FIGURE  F-9  .  TEMPERATURE,  DISSOLVED  OXYGEN,  pH,  SPECIFIC 
CONDUCTANCE,  AND  OX I DAT I ON- RE DUCT I ON  POTENTIAL  ISOPLETHS 
TAKEN  IN  SITU,  CYCLE  4,  AUGUST  14-17,  1978  AT  STATION  15. 


e)  Oxidation  Reduction  Potential  (mv) 
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•  <  0.  | 

•  <0.2 

<  0.1 

<  O.I 

<  0.2 

<  0.  1 
<  0.1 
<  0.2 

<  0.1 

<  0.  t 

<  0.2 

MIPEX  (UG/KG  DRY  WTI 
PENTACHLOROPHENOL  (UG/KG  ORY  WTI 
TOXAPMENE  (UG/KG  DRV  WT ) 

•  <0.1 

•  <  O.S 

•  <  O.S 

<  O.I 
<0.5 
<0.5 

<  O.I 

<  0.5 

<  0.5 

<  0.  I 

<  O.S 

<  0.5 

MI  REX  (UG/KG  DRY  WTI 
PENTACHUOROPHENOL  (UG/K5  ORY  WTI 
TOAAPMENE  (UG/KG  DRY  WT  I 


TABLE  l- lb 


PAMAMfcTfR  NAME  (UNITS) 

|  1 

•  ST41 ION  • 

•  ,‘5 

•  6/17/76  • 

•  • 

ST  AT  ION 

Oo 

B/l 7/70 

ST  AT 1UN 

07 

0/16/76 

ST  AT  ION 

0/16/73 

PHYSICAL  fc  CHEMICAL  DATA 

PHYSICAL  DATA 

LOSS  ON  IGNITION  1  MG/KG  DRY  XT) 

moisture  content  <*  total  dry  wt> 

1300 

1  7.50 

1500 

J  7.  70 

9900 

14.40 

12800 

17.00 

MISCELLANEOUS  CHEMICAL  OAT  A 

CARBON,  ORGANIC  (GM  C/kg  dry  XT) 
NITROGEN.  TOTAL  KJELDAHL  IMG  N/KG) 
OIL  t  GREASE  IMG/KG  DRY  XT) 

0.689 

60. 

<  30. 

0.592 

51. 

<  50. 

1.833 

52. 

53. 

2.557 

287. 

SO. 

PHOSPHORUS.  TOTAL  IMG  P/KG  DRY  XT  1 

15.70 

16.90 

40.50 

06.30 

HEAVY  METALS 

ARSENIC  IMG  AS/KG  DRY  XT) 

CADMIUM  IMG  CO/KG  DRY  XT) 

CHROMIUM  IMG  CR/KG  DRY  XT) 

0.04 

<0.50 

<1.20 

0.  12 
<0.50 
2.42 

0.02 

<0.50 

5.02 

0.02 
<0.5  0 
<1.20 

CCPPEK  (MG  CU/KG  DRY  AT) 

IRCN  (MG  FE/KG  OPT  XT) 

LEAD  (MG  PU/KG  DRY  XT) 

<0 .60 
1470. 
<0.50 

<0.60 

20  50. 
<0.50 

3.  1  0 
5890. 
<0.50 

12.00 

2970. 

<0.50 

MANGANESE  (MG  MN/KG  DRY  XT  > 
mEPCURY  (MG  MG/DRY  XT) 

NICKEL  (MG  Nl/KG  DRY  XT) 

55.5 

0.04 

<0.40 

141  .0 
0.06 
<0.40 

168.0 

0  .06 

2 .1  1 

741.0 

0.09 

9.34 

z INC  (MG  Z N/KG  ORY  XT) 

4.24 

4.86 

1  1.20 

18.70 

CHLORINATED  HYDROCARBONS 

ALORIN  (UG/KG  ORY  XTI 

APUCLQR  12*2  (UG/KG  DRY  XT) 

AROCLC1P  I2S*  (UG/KG  ORY  XT  ) 

<  0.  I 

<  0.5 

<  0.5 

<  0.1 

<  0.5 

<  0.5 

<  0.1 
<  0.5 

38. T 

<  0.1 
<  0.5 
50.0 

A.'GCL  OR  I2P0  (UG/KG  DRY  XT) 
BHC-ALPHA  isomer  (UG/KG  DRY  XT) 
HHC-BETA  ISOMER  (UG/KG  ORY  XTI 

56.8 
<  0  •  1 
<0.1 

219.0 
<0.1 
<  0.1 

<  0.5 

<  0.1 
<  0.1 

136.0 
<  0.  1 
<  0.1 

UHC-GAMMA  ISOMEP  (UG/KG  DPT  XT) 
CMLUROANE  (UG/KG  OPY  XT) 

2,*  0  (UG/KG  DRY  XT) 

<  0.  1 
<0.5 
<  2. 

<  0.1 
<  0.5 
113. 

<  0.  1 

<  0.5 

<  2. 

<  0.1 

<  0.5 

<  2. 

P.P*  ODD  (UG/KG  DRY  XT) 

P,P'  DOE  (UG/KG  DP V  XTI 

O.P.  DDT  (UG/KG  OPY  XT  1 

<  0.2 
<  0.1 
<  0.2 

<  0.2 
<  0.1 
<  0.2 

<  0.2 

<  O.l 

<  0.2 

<  0.2 
<  0.  1 
<0.2 

P.P*  DDT  (UG/KG  DRY  XTI 

D1ELDRIN  (UG/KG  DRY  XT  1 

EWOTllOL  (UG/KG  DRY  XT) 

<0.2 
<  0.  1 
<  0.  5 

<  0.2 
<  0.1 
<0.5 

<  0.2 

<  O.l 

<  0.5 

<  0.2 

<  O.l 

<  0.5 

ENDR1N  (UG/KG  DRY  XT) 

EROWIN  ALDEHYDE  (UG/kG  DRY  XT) 
GLYPHOSPmATE  (UG/KG  DRY  XT) 

<  0.1 
<0.1 
<  1.0 

<  0.1 
<  0.1 
<  1  .0 

<  O.l 

<  O.l 

<  1  .0 

<  O.l 

<  0.1 
<  1.0 

HEPTACHLOP  (UG/KG  DRY  XT) 
HrPTACHLOP  EPOXIDE  (UG/Ku  DRY  XT  I 
MfTHOKYCHLOR  (UG/KG  ORY  XT  I 

<  0.  1 
<  0.  1 
<0.2 

<  0.1 
<  0.1 
<  0.2 

<  0.1 
<  0. 1 
<  0.2 

<  0.1 
<  0.1 
<  0.2 

MIREX  (UG/KG  ORY  XTI 

P(  NTACMLOROPhCNUL  (UG/KG  DRY  XTI 
TOXAPMENE  (UG/KG  DRY  XT) 

<0.1 

<  0.5 

<  0.5 

<  0.1 
<0.5 
<0.5 

<  0.1 

<  0.5 

<  0.5 

<  0.  1 
<0.5 
<  0.5 

t 


PARAMETER  NAME  ( UN  ITS) 


PHYSICAL  fc  CHEMICAL  OAT  A 
PHYSICAL  DATA 

LOSS  ON  IGNITION  (MG/KG  DHY  WT  ) 
MOISTURE  CONTENT  (X  TOTAL  DRY  V T  I 

MISCELLANEOUS  CHEMICAL  DATA 

CARBON.  ORGANIC  IGM  C/KG  DRY  WT) 
NITROGEN.  TOTAL  KJELOAKC  (MG  N/KGI 
OIL  t  GREASE  (MG/KG  DRY  WT  I 

phosphorus,  total  < mg  p/kg  dry  wti 

HEAVY  METALS 

ARSENIC  (MG  AS/KG  ORY  WT) 

CADMIUM  (MG  CD/KG  DRY  WT ) 

CHROMIUM  (MG  CR/KG  DRY  WT) 

COPPER  (MG  CU/KG  DRY  wT) 

IRON  (MG  EE/kg  ORY  WT) 

LEAD  (MG  PB/KG  DRY  WT) 

MANGANESE  (MG  MN/KG  DRY  WT  ) 

MERCURY  (MG  HO/  ORY  Dll 
NICKEL  (MG  NI/KG  DRY  wT) 

ZINC  (MG  ZN/KG  ORY  WT] 

CHLORINATED  HYDROCARBONS 

ALORIN  (UG/KG  DRY  WT) 

AMOCLOR  1242  (UG/KG  DRY  WT) 
AROClOR  1254  (UG/KG  DRY  WT  ) 

AROCLOR  I  ZOO  (UG/KG  ORY  NT) 
UhC-ALPhA  ISOMER  (UG/KG  ORY  WT) 
UHC-BETA  ISOMER  (UG/KG  DRY  WT) 

BHC-GAMMA  ISOMER  (UG/KG  DRY  WTI 
CIILOROANE  (UG/KG  DRY  WTI 
Z.4  D  (UG/KG  ORY  wT) 


p.p* 

ODD 

f  UG/K  G 

DHY 

*T  ) 

p,  p* 

DOE 

(UO/KG 

DRV 

WT  > 

O.P» 

DDT 

( UG/K  G 

DRY 

WT  ) 

p  .p  • 

DDT 

< UG/KG 

DRY 

WT  > 

OITLOP  1  N 

1  UG/KG 

ORY 

WT  ) 

fndotmol 

<  UG/KG 

DRY 

WT  > 

ENORIN  (UG/KG  ORr  WT) 

E  NOR  I  N  ALDEHYDE  (UG/KG  ORY  WT) 
GLYPMOSPHATC  (UG/KG  DRV  WT  ) 

MEPTACHLOR  (UG/KG  DRY  WT ) 
HEPTACHLOR  EPOXIDE  (UG/KG  ORY  WT  ) 
MCTHOKYCHLOR  (UG/KG  DRY  WT I 

M 1 RF X  (UG/KG  ORY  WT) 

PtNT  ACMLORUPHENQL  (UG/KG  ORY  WT) 
TOXAPHENE  (UG/KG  DRY  WT) 


TABLE  L- Id 


•• 

“  — — - - 

— 

*- 

•  STAtION 

ST  AT  UN 

5T  AT  |(JN 

ST  AT  JON 

• 

PARAMETER  NAME  (UNITS) 

•  I J 

14 

15 

16 

• 

•  8/1 4 /7d 

d/I  5/78 

8/  1  4/ ft) 

8/14/74 

• 

• 

PHYSICAL  C  CHEMICAL  DATA 

. 

• 

PHYSICAL  DATA 

* 

LOSS  ON  I6NITI0N  (MG/KG  DRY  WTl 

•  3  880  0 

127000 

91900 

13000 

t 

MOISTURE  CONTENT  (,  TOTAL  ORV  WTI 

•  27.90 

69.00 

62.70 

26.60 

• 

miscellaneous  CHEMICAL  data 

• 

CARBON.  ORGANIC  (GM  C/KG  DRY  WT) 

•  29.850 

88.080 

53.860 

13.460 

• 

NITROGEN,  TOTAL  KJaDAN.  IMG  N/KG) 

•  359. 

4  110. 

1300. 

248  . 

• 

OIL  0  GREASE  (MG/KG  DRY  wT ) 

•  1700. 

431  0. 

2C90  • 

♦26. 

« 

PHOSPHORUS.  TOTAL  (MG  P/KG  DRY  WT) 

•  317.00 

195.00 

80.60 

85.50 

• 

HEAVY  METALS 

• 

ARSENIC  (MG  AS/KG  DRY  WTJ 

•  0.04 

0.  04 

0.10 

0.05 

t 

CAOMIUM  IMG  CD/KG  DRY  WT ) 

•  <0.60 

<1.10 

<1  .30 

<0.50 

CHROMIUM  («G  CR/KG  DRY  NT) 

*  <1.40 

65.30 

6  .70 

<1  .40 

COPPER  (MG  CU/KG  DRY  »T) 

•  7.00 

4  0.  50 

3.90 

7.43 

• 

IRON  (MG  FF./KG  DRY  mT) 

•  15100. 

63700. 

8190. 

5520. 

• 

LEAD  (MG  Pb/KG  DRY  WT) 

•  10.80 

57.90 

<0.50 

<0.50 

• 

MANGANESE  (MG  MN/KG  DRY  wT  ) 

•  170.0 

2600  .0 

371.0 

190.0 

• 

MERCURY  (MG  MG/1  DRY  WT  I 

•  0.03 

0.20 

0  .09 

0.10 

NICKEL  (MG  N I /KG  ORY  * T ) 

•  4.85 

♦  0.30 

5.23 

4.  70 

/INC  (MG  ZN/KG  DRY  MT) 

•  20.90 

123.  00 

19. TO 

26.60 

t 

• 

CHLORINATED  HYOROCARdONS 

t 

AIORIN  (UG/KG  DRV  WTI 

•  <  0.  2 

<  0.3 

<  0.3 

<  0.2 

APQCLOR  124?  (UG/KG  ORY  WT) 

•  <1.0 

<  1  .5 

<  1  .5 

<  1.0 

ARUClUR  1254  (UG/KG  DRY  WT  ) 

•  <1.0 

753.0 

<  1  .5 

135.0 

• 

AROCLOR  1 260  (UG/KG  DHY  kT) 

•  5.8 

<  I  .5 

19.0 

<  1.0 

• 

HHC-ALPma  ISOMER  (UG/KG  DRY  WT) 

•  <  0.2 

<  0.3 

<  0.3 

<  3.2 

UMC-BLTA  ISOMER  (UG/KG  DRY  WT) 

•  <0.2 

<  0.3 

<  0.3 

<  0.2 

• 

b  ML—  GAMMA  ISOMER  (UG/KG  DRV  wT) 

•  <0.2 

<  0.3 

<  0.3 

<  0.2 

• 

CHLURDANE  (UG/KG  DRV  XT) 

•  <1.0 

<  1  .5 

<  1.5 

<  1  .0 

2. A  0  ( UG/KG  ORV  wT> 

•  <  4  . 

<  6. 

<  6. 

<  4. 

• 

P.P*  ODD  (UG/KG  DRY  WT ) 

•  <0.4 

<0.6 

<  0.6 

<  0.4 

• 

P.P'  DOE  (UG/KG  DRV  K 1 

•  <0.2 

<  1  .5 

<  0.3 

<  0.2 

U.P*  DOT  (UG/KG  DRY  WT  ) 

•  <0.4 

<0.6 

<  0.6 

<  0.4 

• 

P,P*  DDT  (  IKi/KG  DRY  WT  ) 

•  <  0.  4 

<  0.6 

<  0.6 

<  0.4 

• 

DIFLDRIN  (UG/KG  DRV  XT) 

•  <0.2 

<  0.3 

<  0.3 

<  0.2 

ENDCJTMUL  (UG/KG  DRY  WT) 

•  <0.5 

<  0.5 

<  0.5 

<  0.5 

• 

ECDRIN  (UG/KG  DRV  WTI 

•  <0.2 

<  0.3 

<  0.3 

<  0.2 

• 

EKOfilN  ALDFMVOC  (UG/KG  ORV  WT> 

•  <0.2 

<  0.3 

<  0.3 

<  0.2 

GLVPHOSPMAIt  (UG/KG  DRV  WT  > 

•  <1.0 

<  l  .0 

<  1 .0 

<  1.0 

• 

MrPTACHLOR  (UG/KG  DRY  XT) 

•  <0.2 

<  0.3 

<  0.3 

<  0.2 

• 

HFPTACHLOR  EPOXIDE  (UG/KG  DRY  WT  ) 

•  <0.2 

<  0.3 

<  0.3 

<  0.2 

NETMJXYCNLQH  (UG/KG  DRV  WT  ) 

•  <  0.  A 

<  0.6 

<  0.6 

<  0.4 

• 

MIRTK  (UG/KG  ORV  WTI 

•  <0.2 

<  0 .3 

<  0.3 

<  0.2 

• 

of  Ml  ACMLOROPMFNOL  (UG/KG  DRY  XT  I 

•  <1.0 

<  1  .5 

<  0.5 

<  0.5 

TLXAPMENE  (UG/KG  DRV  wr* 

•  <1.0 

<  1  .5 

<  1.5 

<  1.0 

• 

_ 

-- 

4> 
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TABLE  L-le 


ST  AT  I  CN 

ST  *T  |(»u 

•  STATION 

, 

PAKAMLTFP  NAME  (UNITS) 

1  7 

1  * 

, 

1  9 

• 

S/1 +/7B 

C/16/78 

•  8/16/78 

, 

■ 

« 

« 

•  PHYSICAL  OATA 

• 

• 

• 

• 

•  . 

LOSS  ON  IGNITION  (MG/KG  DRY  WT) 

170  0 

1  5600 

•  5400 

• 

MUI STUPE  CONTENT  {%  TOTAL  DRY  WT 

1  6.50 

1  3.90 

•  19 

•  1  0 

• 

• 

MISCELLANEOUS  CHEMICAL  OATA 

• 

. 

CAMUON,  ORGANIC  (GM  C/KG  ORY  WT) 

0.54  6 

__ 

•  2. 

283 

NITROGEN,  TOTAL  KJELOAH.  IMG  N/KG) 

50. 

407. 

•  346. 

• 

OIL  0  GREASE  (MG/KG  DRY  WT ) 

377  • 

1  10. 

•  297 . 

• 

• 

PHOSPHORUS,  TOTAL  (MG  P/KG  DRY  WT) 

2  8.60 

6  0.  10 

•  53 

o 

o 

• 

• 

• 

HEAVY  METALS 

• 

ARSENIC  (MG  AS/KG  DRY  WT) 

0.  03 

_ 

•  0 

•  03 

•  j 

CADMIUM  (MG  CD/KG  DRY  WT  ) 

<0.50 

<0.53 

•  <0 

.50 

• 

CHROMIUM  (MG  CR/KG  DRY  WT ) 

1  0*80 

<1.20 

•  <1 

•  20 

•  ! 

COPPER  (MG  CU/KG  DRY  MT) 

<0.60 

2.  38 

•  I 

.85 

IRON  (MG  FE/KG  DRY  W  T ) 

1280. 

2090. 

•  2100. 

•  i 

LEAD  (MG  PH/ KG  DRY  WT) 

<0.50 

<0.50 

•  <0 

.50 

MANGANESE  (MG  MN/KG  DRY  WT  ) 

72.5 

172.0 

•  261.0 

.  ; 

MERCURY  (MG  HG/KG  DRY  WT) 

0.C6 

—  — 

•  0 

.06 

NICKEL  (MG  NI/KG  ORY  WT) 

1.14 

I  .06 

•  31 

.50 

# 

ZINC  (MG  ZN/KG  DRY  WT) 

3.59 

7.03 

•  5 

.69 

• 

CHLORINATED  HYDROCARBONS 

•  I 

• 

ALDRIN  (UG/KG  DRY  wT) 

<  0.  1 

<  0.1 

•  < 

0.1 

APGCLOR  124 2  (UG/KG  DRY  WT) 

<0.5 

<  0.5 

•  < 

0.5 

•  i 

APOCLOR  1254  (UG/KG  DRY  WT ) 

41 . 4 

<0.5 

•  < 

0.5 

• 

APOCLOR  12*0  (UG/KG  DRY  wT ) 

<  0.5 

1  47.0 

•  196.0 

•  t 

BHC-ALPHA  ISCMLR  (UG/KG  ORY  WT) 

<  0.  1 

<  0.1 

•  < 

0.  t 

dHC-BETA  ISOMER  (UG/KG  DRY  WT) 

<  0.1 

<  0.1 

•  < 

0.  1 

• 

bhc-gamma  isomer  (UG/KG  ORY  WT ) 

<  0. 1 

<  0.1 

•  < 

0.1 

• 

CHLORDANF  (UG/KG  DRY  wT) 

<  0.5 

<0.5 

•  < 

0.5 

• 

2,4  0  (UG/KG  DRY  WT) 

<  2. 

<  2. 

■  < 

2  • 

P,P»  OOO  (UG/KG  DRY  WT) 

<  0.2 

<  0.2 

•  < 

0.2 

.  ! 

P,P*  DOE  (UG/KG  DRY  WT ) 

<0.5 

<  0.1 

•  < 

0.  1 

0,P*  DOT  (UG/KG  DRY  WT ) 

<0.2 

<  0.2 

•  < 

0.2 

j 

P,P«  DDT  (UG/KG  DRY  WT ) 

<0.2 

<  0.2 

•  < 

0.2 

• 

DIELDRIN  (UG/KG  DRY  WT ) 

<  0.  1 

<  0.1 

•  < 

0.1 

ENPOThOL  (UG/KG  DRY  WT ) 

<  0.5 

<  0  .5 

•  < 

0.5 

• 

,  i 

ENDRIN  (UG/KG  DRY  WT) 

<  0.  1 

<  0.1 

•  < 

0.  1 

ENOHIN  ALDEHYDE  (UG/KG  DRY  WT) 

<  0.  1 

<  0.1 

■  < 

0.  1 

GLV  PHOSPHATE  (UG/KC  DRY  WT ) 

<  1.0 

<  1  .0 

•  < 

1.0 

•  i 

HEPTACHLOR  (UG/KG  ORY  WT ) 

<  0.  1 

<  0.1 

#  < 

0  •  1 

• 

HT  PT  AC  HL  OR  F  POX  I  DC  (UG/KG  ORY  WT ) 

<  0.1 

<  0.1 

•  < 

0. 1 

• 

METHOXYCHLOR  (UG/KG  ORY  WT  | 

<  0.2 

<  0.2 

•  < 

0.2 

MIRCX  (UG/KG  DRY  WT) 

<0.1 

<  0.1 

•  < 

0. 1 

• 

PENTACHLOROPHENOL  (UG/KG  DRY  WT) 

2.4 

<  0.5 

•  < 

0.  5 

• 

TOXAPMENC  (UG/KG  ORY  wT) 

<  0.5 

<  0.5 

•  < 

o.s 

• 

TABLE  L-2a 


LAKE  SEMINOLE  HATER  QUALITY  MANAGEMENT  STUOf  •  • 

CHPPS  OF  ENGINEERS  (CONTRACT  OAC  V-  0  1  -  70- C-  0  1  0  1)  PHASE  1.  CYCLE  A 

SEDIMENT  SAMPLING  RESULTS 


PARAwrTLH  NAME  (UNITS) 

• 

•  STATIUN 

•  01 

•  U/ 17/70 

• 

• 

ST  AT  UN  •  STATION 

02  •  03 

9/17/78  •  9/17/78 

• 

STATION 

04 

8/17/70 

■ 

• 

• 

• 

• 

MECHAN I C  AL  DATA 

• 

* 

• 

• 

SIEVE  ANALYSIS 

• 

• 

uf  O  MIL  (  X  FINER  THAN  JO-  1  MM) 

•  IDO  .  2 

I  00.  J 

i )  ;•  •  o 

10.0 

• 

Utn  MIL  IX  FINCH  T  HAN  2b. 4  MM) 

•  100.0 

1G0-} 

95.  "\ 

1  33.  0 

• 

uro  MTL  (X  FINER  THAN  19-1  MM) 

•  9t  •  0 

96  .4 

0  9.7 

1  3  >.  0 

• 

drn  MTL  (T.  FINER  THAN  9.5  MM) 

•  09.2 

92  .5 

65.0 

99.6 

• 

UFI'  MIL  (X  FINER  THAN  2.0  MM) 

•  7t»  .20 

75.30 

74 . 10 

73.30 

■ 

cri)  MTL  (X  FINER  THAN  0.4  2  MM  > 

•  22.00 

30.70 

27.60 

67.30 

• 

f  l  L)  MTL  (X  EINF.R  THAN  0.074  MM) 

•  0. 83 

n.  os 

0.30 

19.60 

• 

HYUWUHfTEH  ANALYSIS 

t 

■ 

EQUIVALENT  tall  OIA  (MICRONS) 

•  27. 

37. 

37. 

30. 

• 

x  finer  than 

•  0.61 

1.20 

0.30 

2.00 

• 

EQUIVALENT  FAIL*  OIA  (MICRONS) 

•  23  . 

23. 

23. 

23. 

• 

x  finer  than 

*  0  .6  1 

1.2) 

0.3T 

1.63 

• 

EQUIVALENT  FALL  OIA  1  Ml C PONS ) 

•  13.4 

13.0 

13.0 

12.4 

• 

X  F INKR  than 

•  0.3) 

1.20 

0.00 

1  .60 

• 

KUIVALLNT  fall  OIA  (MICRONS) 

•  9.5 

9.5 

R.5 

P.5 

« 

X  F1NLH  THAN 

•  0.3  1 

0 . 9-j 

0.00 

1.60 

• 

ruUlVALLNT  FAIL  DIA  (MICRONS) 

•  6.  7 

6.7 

6.7 

6.T 

• 

X  FINER  THAN 

•  0. 31 

0.90 

0  .00 

1  .20 

• 

fOU)VALcNT  FALL  DIA  (M1CRONSI 

•  3.4 

3.4 

3.4 

3.3 

« 

x  finer  than 

•  o.oo 

0.90 

0.0' 

1.20 

• 

LOUIVALCNT  FALL  OIA  (MICRONS) 

•  1.4  0 

1.40 

1  .40 

1.40 

x  r  infr  than 

*  0.  00 

0.90 

0.00 

1.20 

« 
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TABLE  L-2b 


• 

• 

STAY  ION 

• 

• 

ST  AT  ION 

* 

• 

ST  AT  |UN 

« 

• 

STATION 

PARAMETER  NAME  (UNITS) 

• 

:s 

• 

00 

• 

0? 

• 

08 

• 

• 

6/1 7/76 

• 

• 

8/1 7/78 

• 

• 

8/16/78 

■ 

• 

MECHANICAL  DATA 


SITVL  ANALYSIS 


Utl»  MTL  IX  riNER  THAN  38#  1  MM) 

•  100*0 

• 

l  00.0 

• 

100.0 

100.0 

H:  D  MTL  (X  FINCH  THAN  25.4  MM) 

•  97.6 

• 

1  00.0 

• 

100.0 

100.0 

tit  L*  MTL  (X  FINER  THAN  19*1  MM) 

•  95. P 

• 

1  00*0 

• 

100.0 

100.0 

MED  MTL  (X  F  INf.R  THAN  9.S  MM) 

•  65*  A 

• 

1  00*0 

« 

103.3 

10>.0 

ULD  MTL  IX  FINER  THAN  2.0  MM) 

•  81.50 

• 

97.30 

• 

97.50 

99.60 

UCD  MTL  (X  FINER  THAN  0*42  MM) 

•  37.20 

• 

. 

4  J.  0  3 

f 

73.50 

47.30 

UTU  MTL  <%  FINER  THAN  0.074  MM) 

•  3.00 

• 

5.7: 

• 

16.20 

▼.  00 

HYORLMLTFR  ANALYSIS 

t 

% 

• 

fcOUIVALENT  FALL  DIA  fMICRUNS) 

•  37. 

• 

37. 

• 

35. 

35. 

X  FINER  THAN 

1  1.63 

• 

1. 95 

• 

• 

7.75 

6.72 

rOUIVALENT  FAIL  OlA  (MICRONS) 

•  23. 

% 

2  3. 

• 

22. 

22. 

X  FINER  THAN 

•  1.63 

• 

1  .56 

• 

7  .00 

6.30 

EQUIVALENT  FALL  DIA  (MICRONS) 

•  12.  A 

# 

13.4 

• 

13.0 

i:;.o 

X  ¥  I NCR  THAN 

•  1.30 

t 

1*  SO 

• 

5.80 

5.50 

r  UU I  V  ALE  NT  1  ALL  DIA  (MICRONS) 

•  9.5 

• 

9.5 

• 

9.0 

9.  1 

X  FINER  THAN 

•  1  .30 

• 

1  .50 

• 

5.40 

4.75 

EQUIVALENT  FALL  DIA  (MICRONS) 

•  6.7 

• 

6.7 

• 

6.4 

6.5 

X  F  INER  THAN 

•  1.30 

• 

1.56 

4  .60 

4.75 

L  OU I  V  ALE  NT  FALL  DIA  (MICRONS) 

•  3.4 

• 

3.4 

• 

3.2 

3.3 

X  F  INK  R  THAN 

•  1.30 

• 

• 

1.17 

• 

3.90 

3.16 

EQUIVALENT  FALL  DIA  (MICRUNS) 

•  1.40 

• 

1.40 

• 

1 .30 

1  .30 

X  r  i nci*  than 

•  1.30 

• 

1.  17 

• 

3.10 

1  .58 

TABLE  L-2c 


PARAMETER  NAME  (UNITS) 

•  station 

•  :  q 

•  6/16/78 

SEAT  f (JN 

10 

e/15/78 

S  T  A  T  I UN 

1  1 

8/ 16/70 

STAT ION 

12 

0/15/78 

MECHANICAL  DATA 

SIEVE  ANALYSIS 

t)tl»  MTL  (Y  »  INfR  THAN  38.1  MM) 

urn  MTL  (X  FINEK  THAN  25.4  MM) 

Ut  D  MTL  (X  FINER  Than  19.1  MM) 

•  100.0 
•  100.0 
•  1  DO.O 

1  00.0 

1  00  .0 

1  00  .0 

100  .0 

100  .J 

100  .0 

10  0.0 
100.0 
100.0 

tiro  mil  <x  riMtP  than  9.5  mm* 
tin  MIL  (\  F 1  NCR  Than  2.0  mm* 
urn  MTL  (X  F I  NCR  THAN  0.A2  MM* 

•  J0J.J 

•  100.00 

•  92 . 3  0 

i  co  *o 

1  00.  00 

99.  too 

100.0 

1 00.00 
71.20 

1  oo.  o 

08.  >0 
70.1  0 

p c L>  MTL  1“  FINER  THAN  0.074  MM  I 

•  41.60 

i  4.  a; 

66.50 

1  0.50 

HYDUOMF  TER  ANALYSIS 

EQUIVALENT  FAIL  DIA  (MICRONS) 

X  FINCH  THAN 

• 

•  33.3  0 

36. 

4.  0 J 

27. 
45.2  0 

35. 

7.80 

EQUIVALENT  TALL  DIA  (MICRONS) 
x  FINER  than 

•  10. 

•  32.50 

23. 

4  .00 

17. 

43.60 

22. 

6.  30 

FQOIVALLNT  FALL  O.A  (MICRONS) 

X  FINER  THAN 

•  11.0 

•  26.20 

13.  3 
3.20 

1  0.  C 
40.90 

13.0 

4  .>0 

r  (iUi  VALENT  FALL  OlA  (MICRONS) 

X  FINER  THAN 

*  7.9 

•  25.00 

9.3 

0  .60 

7.0 

36  .90 

9.2 

3.90 

COUIVALCNT  FALL  DIA  (MJCRCNS) 

X  F  INER  THAN 

•  5.6 

•  20.60 

6.6 

2.  8j 

5.4 

32.10 

6.5 

2.75 

roui  valent  fall  nu  (microns) 

X  FINER  than 

•  3.1 

*  9.50 

3  .3 
2.00 

2.8 

27.00 

3.4 

2.20 

f  OUIVALLNT  FALL  DIA  (MICRONS) 

X  f  I T4F  THAN 

•  1.30 

•  4. 80 

1.35 

1.60 

1.20 

l®.00 

1.30 

1  .60 
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TABLE  L-2d 


• 

• 

STATION 

• 

• 

ST  AT  IUN 

• 

9 

stat  run 

ST  AT  ION 

PARAMETER  NAME  (UNITS) 

• 

1  3 

• 

1  A 

1 

IS 

16 

• 

• 

8/U/Td 

• 

• 

ft/15/78 

t 

• 

ft/  1  A/78 

8/1 4/7* 

MECHANICAL  OAT  A 
51FVC  ANALYSIS 


(ICO  MIL  (  %  1  INCH  THAN  38.1  MM) 

•  100.0 

1  00.0 

100.0 

• 

100.0 

yri>  MTL  (X  FINER  THAN  25.4  MM) 

•  100.0 

100.0 

100.0 

• 

100.0 

LK'  MTL  <x  FINER  THAN  19.1  MM) 

•  100.0 

l  00.0 

100.0 

« 

99.9 

3C.D  MIL  (X  FINCH  THAN  9.5  MM ) 

•  99. 9 

1  00.0 

100.0 

• 

9T.  0 

HCJ  MTL  (X  FINER  THAN  2.0  MM) 

•  97.10 

t  00.  00 

100.00 

• 

91.30 

UEP  MTL  (%  FINER  THAN  0.42  MM) 

•  70.60 

43.40 

81.60 

• 

22.50 

DEO  MTL  (  T.  FI  NCR  THAN  0.074  MM) 

HYORUMLTLR  ANALYSIS 

•  19.40 

• 

• 

25.0  0 

25.00 

• 

• 

• 

12.  1  0 

tOUlVALENT  FALL  DIA  (MICRONS) 

•  34  . 

31. 

32. 

• 

34. 

X  FINER  THAN 

•  17.70 

23.  AO 

20.30 

• 

1  0.20 

LOUJ VALENT  FALL  DIA  (MICRONS) 

•  ?l  • 

20. 

20  • 

• 

22. 

X  FINER  than 

*  10.50 

22.20 

19.90 

» 

10.20 

EQUIVALENT  FALL  DIA  I  MICRONS) 

•  12.  5 

12.0 

12.0 

t 

13.0 

x  finer  THAN 

•  10.10 

1  9.  30 

17.50 

t 

9.40 

l.aulVALFNT  FALL  DIA  (MICRONS) 

•  ft.  9 

6.6 

ft. 5 

• 

9.0 

X  FlNLR  THAN 

•  10. 10 

15.90 

17.10 

• 

7.25 

EQUIVALENT  FALL  DIA  (MICRONS) 

•  6.2 

b.I 

6.1 

• 

6.  4 

x  finer  than 

•  9.30 

1  4.30 

14.70 

• 

6.50 

FOUJVMtNT  FALL  DIA  (MICRONS) 

•  3.2 

3.) 

3.1 

• 

3.2 

X  FINER  than 

•  6.20 

1  1  .90 

12  .70 

• 

4.35 

EQUIVALENT  FAIL  DIA  (MICRONS) 

•  1.30 

1.33- 

1.30 

■ 

1.30 

X  r inch  than 

*  3.10 

• 

7.90 

7.50 

• 

• 

2.20 

TABLE  L-2e 


PAHAMLTFR  NAME  (UNITS) 


MECHANICAL  OATA 
SIEVE  ANALYSIS 


;lt  V 

MTL 

(X 

f  INER 

T  HAN 

38.1 

MM  ) 

(IF  L) 

MT  L 

( X 

F  INfcR 

T  HAN 

25. A 

MM  > 
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mtl 

(  X 

FINER 

T  HAN 

19.  1 

MM) 

UFO 

MTL 
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MTL 
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MM  ) 
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EQUIVALENT  FALL  D1A  (MICRONS) 
X  FINER  THAN 
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ST  AT  I  ON 
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• 
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0/16/78 

* 

• 
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• 

• 

• 

• 

• 

• 

• 

•» 

• 

100.0 

1  UO  .u 

• 

10  0.0 
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100.0 
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• 
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• 

« 
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?A  • 
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• 

• 
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• 
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0.  2a 

• 

1.13 
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?J  • 
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• 
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• 

1  .59 

0  .Ta 
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1  .13 
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13.4 
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0.  24 
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• 
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9.5 

» 

1.19 

0.?A 

• 

« 

1.13 

• 

6.  7 

6.7 

• 

6.7 

• 

1.19 

0.12 

• 

• 

0.85 

■ 

3. A 

3  .4 

• 

3.4 

• 

1.19 

0.  i2 

« 

■ 

0  .85 

t 

1.  A0 

l.  4  0 

• 

1  .40 

i 

0.00 

0.  00 

• 

0.57 
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FIGURE  l- lb.  SEDIMENT  GRADATION  CURVE,  STATION  2,  CYCLE  4,  AUGUST  14-19,  1978. 
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FIGURE  L-ld.  SEDIMENT  GRADATION  CURVE,  STATION  4,  CYCLE  4,  AUGUST  14-19,  1978. 
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FIGURE  L-lf .  SEDIMENT  GRADATION  CURVE,  STATION  6,  CYCLE  4,  AUGUST  14-19,  1978. 


FIGURE  L-lh.  SEDIMENT  GRADATION  CURVE,  STATION  8,  CYCLE  4,  AUGUST  14-19,  1978. 


FIGURE  L-li .  SEDIMENT  GRADATION  CURVE,  STATION  9,  CYCLE  4,  AUGUST  14-19,  1978. 
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NOTE:  Composited  from  four  surface  sediment  samples  obtained  with  an  epoxy 
coated  ponar  dredge  taken  90°  apart  on  a  20-foot  diameter  circle  at  a 
depth  of  6.  meters. 


FIGURE  L-lj.  SEDIMENT  GRADATION  CURVE,  STATION  10,  CYCLE  4,  AUGUST  14-19,  1978. 


I 


| 


1-20 


1 


NOTE:  Composited  from  four  surface  sediment  samples  obtained  with  an  epoxy 
coated  ponar  dredge  taken  90°  apart  on  a  20-foot  diameter  circle  at  a 
depth  of  6.  meters. 


FIGURE  L— 11 .  SEDIMENT  GRADATION  CURVE,  STATION  12,  CYCLE  4,  AUGUST  14-19,  1978. 
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Composited  from  four  surface  sediment  samples  obtained  with  an  epoxy 
coated  ponar  dredge  taken  90°  apart  on  a  20-foot  diameter  circle  at  a 
depth  of  5.  meters. 


FIGURE  L-ln.  SEDIMENT  GRADATION  CURVE,  STATION  14,  CYCLE  4,  AUGUST  14-19,  1978. 
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Composited  from  four  surface  sediment  X-section  {%  from  Depth 

samples  obtained  with  an  epoxy  coated  R-bank  Ik.  upstream)  (M) 

ponar  dredge  at:  20%  3. 


FIGURE  L-lp.  SEDIMENT  GRADATION  CURVE,  STATION  16,  CYCLE  4,  AUGUST  14-19,  1970 


FIGURE  L-lr.  SEDIMENT  GRADATION  CURVE,  STATION  18,  CYCLE  4,  AUGUST  14-19,  1978 
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NOTE:  Composited  from  four  surface  sediment  X-section  (%  from  Depth 

samples  obtained  with  an  epoxy  coated  R-bank  Ik.  upstream)  (M) 

ponar  dredge  at:  20%  4. 


APPENDIX  N 
AQUATIC  MACROPHYTES 


LIST  OF  TABLES 


DESCRIPTION 


PAGE  NO. 


Aquatic  Macrophytes  Noted  to  be  Cotimon  To  M-l 

Abundant  in  Lake  Seminole 
During  the  1978  Field  Surveys 

Approximate  Percent  Cover  of  the  Dominant 
Aquatic  Macrophytes  Observed  in  Various 

Areas  of  Lake  Seminole,  1978  M-3 


TABLE  M-l 

AQUATIC  MACROPHYTES  NOTED  TO  BE  COWON  TO  ABUNDANT 
IN  LAKE  SEMINOLE  DURING  THE  1978  FIELD  SURVEYS 


Algae  S*  E  F 

Chara  spp. ;  chara  x 

Lyngbya/Spi roqyra ;  a 1 ga 1  ma t  x 

Nitella  spp.;  nitella  x 


Vascular 


Justicia  americana;  water  willow  x 

Sagittaria  latifolia;  common  arrowhead  x 

Alternanthera  phi loxeroides ;  alligator-weed  x 

Colocasia  esculenta;  wild  taro  x 

Orontium  aquaticum;  goldenclub  x 

Alnus  serrulata;  speckled  alder  x 

Betula  nigra;  river  birch  x 

Brasenia  schreberi ;  watershield  x 

Cabomba  carol  ini  ana;  fanwort  x 

Sphencclea  zeylandica;  chicken  spike  x 

Ceratophyllum  demersum;  common  coontail  x 

Ceratophyl lum  echinatum;  prickly  coontail  x 

Mikania  scandens;  cllmbi ng  hempweed  x 

Carex  spp.;  sedges  x 

Cyperus  spp.;  sedges  x 

Eleocharis  acicularis;  slender  spikerush  x 

EleocharTs  cellulosa;  spikerush  x 

Eleocharis  equisetodes;  knotted  spikerush  x 

Hydrochloa  carolinensis;  water  grass  x 

Leersia  hexandra ;  cutgrass  x 

Panicum  hemitomum;  maidencane  x 

Pani cum  repens ;  torpedograss  x 

Zizaniopsis  miliaceae;  giant  cutgrass  x 

i  Hypericum  spp. ;  St.  Johns  wort  x 

Myriophyl lum  brasi 1 iense;  parrotfeather  x 

,  Myriophyl lum  spi catum;  Eurasian  watermilfoil  x 

Eqeria  densa;  elodea  x 

Hydri 11a  verticil  lata;  hydrilla  x 

Vallisneria  americana;  eelgrass  x 

Juncus  effusus;  soft  rush  x 

Juncus  spp. ;  rushes  x 

Lemna  perpusilla;  common  duckweed  x 

Spi rodela  polyrhiza;  giant  duckweed  x 


t 
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TABLE  M-l  (continued) 


Utricularia  floridana ;  giant  bladderwort 

Utricularia  inflata;  purple  bladderwort 

Utricularia  purpurea;  floating  bladderwort 

Mayaca  fluviatilis;  bog  moss 

Nymphoides  aquaticum;  banana  lily 

Myrica  cerifera;  wax  myrtle 

Najas  guadalupensis;  southern  naiad 

Najas  minor;  naiad 

Nelumbo  lutea;  American  lotus 

Nuphar  advena;  spatterdock 

Nymphaea  odorata;  fragrant  waterlily 

Nyssa  aquatica ;  swamp  tupelo 

Nyssa  ogeche;  ogeche  tupelo 

Ludwigia  decurrens;  singed  waterprimrose 

Ludwigia  leptocarpa;  waterprimrose 

Ludwigia  palustris;  water  purslane 

Ludwigia  peruviana;  waterprimrose 

Platanus  occidental  is ;  sycamore 

Polygonum  spp. ;  smartweeds 

Eicto  rrrna  crassipes;  water  hyacinth 

Pontedaria  cordata;  pickerelweed 

Pontedaria  lanceolata;  southern  pickerelweed 

Potamogeton  di vers i foil  us;  snailseed  pondweed 

Potamogeton  i 1 1 i noiensi s;  Illinois  pondweed 

Potamogeton  nodosus ;  American  pondweed 

Cephalanthus  occidentalis;  buttonbush 

Sal ix  caroliniana;  coastal  plain  willow 

Sa 1 i x  nigra;  black  wi 1  low 

Saururus  cernuus;  lizard's  tail 

Bacooa  caroliniana;  water  mint 

Sparaanium  americanum;  burreed 

Taxodi urn  ascendens ;  pond  cypress 

Taxoai urn  distichum;  bald  cypress 

Typha  dominqensis;  southern  cattail 

Tvpha  lati folia;  cattail 

Hydrocotyle  ranuncul oides ;  splitleaf  pennywort 
Xyris  spp.;  yellow-eyed  grass 


S  E  F 
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*  S  =  Submersed 
E  =  Emergent 
F  =  Floating 
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TABLE  M-2 

APPROX If'IATE  PERCENT  COVER  OF  THE  DOMINANT  AQUATIC  MACROPHYTES 
OBSERVED  IN  THE  VARIOUS  AREAS  OF  LAKE 
SEMINOLE,  1978 


Chattahoochee  River  Area 

Egeria  densa;  egeria  or  elodea 
Zizaniopsis  mil iaceae;  giant  cutgrass 
Justicia  americana;  water  willow 
Col  ocas i a  esculenta;  wild  taro 
Sphenoclea  zeylandTca;  chicken  spike 
Eichorrnia  crassipesT  water  hyacinth 


Game  Management  Area 

Myriophyllum  spicatum;  Eurasian  watermil foil 

Myr i ophy 1 1 um  bra si  1 i ens i s ;  parrotfeather 

Cabompa  carol  ini  ana;  fanwort 

Potamogeton  il  1 inoTense;  Illinois  pondweed 

Naj as  minor;  naiad 

Najas  guadfalupensis;  southern  naiad 

Hydrilja~yerticillata;  hydrilla 

Utricula~ria  spp.;  bladderworts 

Ceratophyllum  demersum;  cornnon  coontail 

Bacopa  carol iniana;  water  mint 

Nympnaea  odorata ;~fragrant  water  lily 

Brasenia  schreiberi ;  water  shield 

Polygonum  spp.;  smartweeds 

Pontedaria  cordata ;  pickerelweed 

Panicum  repens;  torpedograss 

Pan i cum  hemitomum;  maidencane 

Leers i a  hexandra7  cutgrass 

Eleocharis  spp.;  spikerushes 

ZizaniopiTs  mil iaceae;  giant  cutgrass 

Eichorrnia  crassipes;  water  hyacinth 

HydrocotyTe  ranuncuToides ;  splitleaf  pennywort 

Lemna  perpusilla;  common- duckweed 

Fish  Pond  Drain  Area 

Hydrilla  verticillata;  Hydrilla 
Cabomba  carol iniana; fanwort 
Najas  spp;  naiads 

Potamogeton  illinoience;  Illinois  pondweed 
Ni tell  a  sp. ;  nitel la 
Panicum  repens ;  torpedograss 
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TABLE  M-2  (continued) 


I 


I 

> 


S  E  F 


Panicum  hemi tomum;  maidencane  P 

leers i a  hexandra"  cutgrass  P 

Typha  spp. ;  cattails  P 

Nuphar  advena;  spatterdock  p 

Nymphaea  odorata;  fragrant  water  lily  P 

Brasenia  schreiberi;  watershield  p 

Nymphoides  aquaticum;  banana  lily  P 

fietumbo  Tutea;  American  lotus  P 


Turkey  Pond  Drain 

Hydrin  a  verticillata;  hydrilla  70 

Potamogeton  illinoiense;  Illinois  pondweed  15 

MyriophylTum  bra's  i  lien  se;  Eurasian  watermilfoil  5 
Limnophila  sessili flora;  limnophila  P 

Char a  sp.T  chara  P 

Nitella  sp. ;  nitella  P 

Typha  spp. ;  cattails  P 

Panicum  repens;  torpedograss  P 

Panicum  Berni tomum;  maidencane  P 

Leers i a  hexandra;  cutgrass  P 

Pontedaria  cordata;  pickerelweed  P 

Eichorrnia  crassipes;  water  hyacinth  P 


Lake  Seminole  Island  Area 

Myriophyllum  spicatum;  Eurasian  watermilfoil  75 

Hydrilla  verticillata;  hydrilla  5 

Cera tophyll urn  demersum;  coontail  5 

Potamogeton  illinoiense;  Illinois  pondweed  10 

Chara  sppTjT  chara  P 

Ca bomba  caroliniana;  fanwort  P 

Typha  spp.';"  cattails  5 

Zizahiopsis  miliaceae;  giant  cutgrass  5 

panicum  repens;  torpedograss  P 

Panicum  'hemi tomum;  maidencane  P 

Justicia  americana;  water  willow  P 

Eleocharis  spp.;  spikerushes  P 

PontedarTa  cordata ;  pickerelweed  P 

Nyssa  spp. ;  tupelo  P 

Taxodium  spp.;  cypress  P 

Cephalanthus  occidentalis;  buttonbush  P 

Saururus  cernuus;  Lizard's-tail  P 

Nymphaea  odorata;  fragrant  water  lily  5 
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TABLE  M-2  (continued) 


Brasenia  schreiberi ;  water  shield 
Nympholdes  aquaticum;  banana  lily 
Nelumbo  Tutea;  American  lotus 
Potamogeton  nodosus;  American  pondweed 
Potamogeton-  d'iversTfolius;  snail  seed  pondweed 
£ichorrnfer~crassipes;  water  hyacinth 
Lemna  perpusi  11a ;  corrroon  duckweed 

Lower  Spring  Creek  Area 

Hyriophyllum  spicatum;  Eurasian  watermilfoil 
Potamogeton  illinoiense;  Illinois  pondweed 
Typha  sppTT  cattails 
Leers i a  hexandra;  cutgrass 
Nymphaea  odorata;  fragrant  water  1  i  ly 


Eichorrnia  crassipes;  water  hyacinth 
Spring  Creek  Area 

Myriophyllum  spicatum;  Eurasian  watermilfoil 
Potamogeton  illi noi ense ;  Illinois  pondweed 
Najas  spp. ;  naiads  ~~ 

Typha  spp. ;  cattails 
Nuphar  advena;  spatterdock 
Ludwigia  spp.;  water  primroses 
Eichorrnia  crassipes;  water  hyacinth 

Silver  Lake  Area 

Myriophyllum  spicatum;  Eurasian  watermilfoil 
Hydrilla  verticil  lata;  hydrilla 
Najas  spp. ;  naiads 

Potamogeton  illinoiense;  Illinois  pondweed 


Potamogeton  illinoiense;  Illinois  pondweed 

Typha  sppTT  cattails 

Zizaniopsis  mil iaceae;  giant  cutgrass 

Pan i cum  repens;  torpedograss 

f’anicum  hemitomum;  maidencane 

leers i a  hexandra;  cutgrass 

Pichorrnia  crassipes;  water  hyacinth 

HydrocotyTe  ranunculoides ;  splitleaf  pennywort 

Flint  River  Area 

Myriophyllum  spicatum;  Eurasian  watermilfoil 
Ijyriophyllum  brasiliense;  parrotfeather 
Najas  spp.;  naiads 
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TABLE  M-2  (Continued) 


Lyngbya-Spyrogyra  algal  mats 

Zi zani opsi s  mil i a'ceae ;  giant  cutgrass 

Typha  sppTT  cattails 

Alternanthera  philoxeroides;  alligatorweed 
Eichorrnfa  crassipes;  water  hyacinth 
HydrocotyTe  ranuncuToi des ;  splitleaf  pennywort 
Lemna  perpusilla;  common  duckweed 
Spi rode) a  polyrhiza;  giant  duckweed 


*S  =  Submerged 
E  =  Emergent 
F  =  Floating 
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